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This study of South African Wlemployment approaches the problem from the supply 
side of the labour market. A descriptive analysis of South African Wlemployment is 
made first of all, using data from the 1995 October Household Survey_ This is 
followed by a discussion of various important elements of the South African 
Wlemployment debate. An introduction to some theoretical and econometric 
considerations aroWld labour supply modelling is then given, leading into a statistical 
and econometric analysis of the African labour supply decision using OHS 1995 data. 
In particular the labour supply process is split into three stages - participation, ability 
to find employment, and hours - and each stage analysed in detail using appropriate 
techniques, including pro bit and Tobit models for dichotomous and censored 
dependent variables. In terms of participation, wages are fOWld to have a considerably 
larger association with female participation than with that of males, and non-wage 
income shows a very small negative relationship for both groups. Education is fOWld 
to have a much larger influence on the ability of female participants to find 
employment than males, and the ability for males to fmd employment is strongly 
associated with aspects of location. In particular, the Eastern Cape and Northern 
Province are identified as regions where the chances of participants finding 
employment are greatly reduced. Finally, overall labour supply elasticities are found 
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An Introduction to the Study 
1.1 Introduction 
One of the most striking features of the world economy at the end of the 1990s, and indeed 
as we look back across most of the last century, is the large amount of unemployment and 
underemployment that can be observed.' In developed and developing nations alike, the 
problem of unemployment has consistently plagued society, and has proven itself to be the 
most pervasive of economic ills. Here in South Africa unemployment is of particular 
concern as we reach the end of the twentieth century, with survey data consistently 
estimating broad unemployment in the region of thirty percent overall, and much higher 
among disadvantaged population groupS.2 Unsurprisingly there has been much debate in 
South Africa over the causes and the consequent solutions to this mass unemployment, 
and in this study I aim to contribute to the debate through an analysis of the supply side of 
the African labour market. 
In this introductory chapter I emphasise the importance of finding better solutions to 
unemployment, focusing specifically on the significance of unemployment in the economy 
of South Africa. This discussion highlights some of the key issues in the ongoing 
unemployment debate in South Africa, and in this context I introduce the analysis of 
labour supply as a potentially important contributor to the debate. Finally, I conclude the 
chapter by outlining the structure in which the study will proceed. 
lAs an indication of the extent of the global problem, a 1996 report by the International Labour 
Organisation (lLO) estimated that world unemployment had reached one billion, with almost a third of the 
global workforce unemployed or underemployed [The Guardian (Nov. 261996)]. 
2Klasen & Woolard (1999:11, table 1) report broad overall unemployment rates of 32.6% and 29.3% for 
1994 and 1995 respectively, calculated using OHS data and by the official Central Statistical Services CCSS) 












1.2 The Importance of Finding Solutions to South Africa's Unemployment 
Unemployment is arguably the most important economic problem of all, and yet it remains 
an area of considerable mystery, where the shortage of adequate theory and policy is well 
acknowledged. Unemployment is a crucial issue in all societies, not only because it 
represents an inefficient use of resources, but because it undennines the ability of many 
people to earn a sufficient living, and to feel a pride and contentment with their place in 
society.3 From an efficiency perspective, unemployment results in a lower national output 
than is potentially possible, and generates poor returns on public (and private) investments 
that have been made on the education and training of those that are unemployed 
[McLaughlin (1992:4)). From a personal and social perspective, it jeopardises people's' 
ability to support themselves and their families, and creates divisions in society between 
those with and those without jobs. 
The phenomenon of unemployment is therefore inextricably linked to important issues 
such as poverty, inequality, crime, growth, and general economic and social well-being. 
Joblessness effects people's lives in the most fundamental way, and it is for this reason 
that the study of unemployment, and the development of policies to generate meaningful 
and lasting employment, is so important. 
For low-income economies, future development is dependent more than ever on their 
initial ability to create greater employment opportunities.4 Recent years have seen a 
marked restriction on the ability of developing countries to access credit, and with 
increased mobility of capital, international markets treat severely countries whose internal 
and external debt are perceived to be unsustainable. Previous channels of funding for 
infrastructure development, education, and basic living standards provision are therefore 
restricted in many cases, and the importance of generating jobs to improve government 
3Some people may indeed be very happily unemployed, but in general it is fair to assume that most would 
prefer suitable employment. The economic psychology literature has produced a number of studies, for 
example, which aim to examine the determinants of some notion of individual utility or happiness. Such 
studies in Western economies have generally found that unemployment has an important negative influence 
on measures of well-being. See, for example, Clark & Oswald (1994). 
4In many low-income countries the phenomenon of open unemployment is in fact relatively rare, but the 
problem lies instead with severe under-utilisation of labour, which prevents large groups from earning 











finances is heightened. Without creating initial employment opportunities, it will be 
difficult for most developing countries to generate sufficient funds to improve 
infrastructure, education, and basic living standards for the general population. These are 
all factors that should in tum stimulate further investment, growth and jobs, but it is vital 
that the most effective policies are found to create jobs in the first instance. In developing 
countries in particular, therefore, employment creation should be seen as a priority. 
1.2.1 The Central Role of Unemployment to South Africa's Problems 
Turning to South Africa, we have an example of a country for which job creation really 
does hold the key to future success. Unemployment is high in South Africa by any 
standards, and while there is ongoing discussion concerning the accuracy of the official 
figures, there is little dispute that unemployment is the primary problem facing the 
country. A reflection of this concern can be seen in the campaigns for the recent general 
elections, which have seen all parties strongly acknowledge the importance of job creation 
to the future of South Africa. 
If we consider the main economic and social issues in South Africa at present, then it 
becomes clear that unemployment is fundamental to all of them. Poverty, first of all, is a 
huge problem in South Africa, and effects a large proportion of the population, and an 
especially large proportion of those living in rural areas. In 1993, for example, almost 24 
percent of the total population were below the international poverty line of $1 per day at 
1985 prices. With more generous poverty lines, this percentage rises to between 45 and 57 
percent [Leibbrandt & Woolard (1999:40, table 1 )]. 
While the incidence of poverty does not necessarily correspond to the incidence of 
unemployment, there is likely to be a strong ,link between the two. The ILO Country 
Review of South Africa argues that the limited evidence suggests a link between 
unemployment and poverty "but that the degree of overlap is far from complete" [ILO 
(1996:110)]. However, in a detailed analysis ofOHS and IES data from 1995, Klasen & 
Woolard (1998:15) show that "unemployment is closely related to poverty, with 











richest".5 On this later evidence the link would appear to be a strong one, and this 
underlines the importance of providing suitable employment opportunities if large 
numbers of people are to be lifted from poverty. 
Connected to poverty is the issue of economic inequality, and this is a topic of particular 
sensitivity given South Africa's apartheid past. South Africa possesses some of the 
highest income inequality in the world, and with a Gini coefficient of around 0.6 it ranks 
alongside the most unequal of South American countries. Income inequality reflects a 
number of factors, but a recent decomposition study of the Gini coefficient has shown that 
wage income is the most important component of inequality among the African population 
[Leibbrandt, Woolard & Woolard (1996)]. Given the high rate of unemployment 
(especially among this population group), it is reasonable to assume that unemployment 
therefore plays a vital role in generating the unequal distribution of income in South 
Africa. 
The related issues of poverty and inequality are important in their own right, but given the 
political history of South Africa they become doubly so. It is no longer acceptable to see 
such income gaps between races, and no longer acceptable to maintain large numbers of 
the African population in poverty. Not surprisingly, these are extremely sensitive issues, 
and addressing them successfully will be crucial for the social and political stability of a 
country that has only just had its second set of democratic elections. The political 
sensitivity surrounding the delivery of better living standards to the majority of the 
population, and the evening of the wealth distribution, therefore makes the challenge of 
addressing unemployment all the more important. Indeed, "there is a consensus that the 
failure of the economy to generate large-scale and sustained increases in employment 
undermines the possibility of social progress" [MERG (1993 :152)]. Political and social 
stability are vital to create a conducive environment for both domestic and foreign 
investment, and in a sense this means that we have to create jobs in order to generate 
stable conditions for future growth and job creation. 
5Furthennore, households in the bottom two consumption quintiles account for 64.6 percent of individuals 
who are unemployed at a broad measure, and 58.5 percent of those unemployed at a narrow measure 











A further disturbing consequence of unemployment, poverty and inequality is the massive 
crime rate that South Africa has been experiencing in recent years. Crime of many forms 
has escalated, and not only does this create a general social malaise, but it also harms the 
economic environment in a number of ways. Crime is an inefficient and socially 
damaging method of redistributing income, and its influence on domestic and foreign 
investment, and on important industries such as tourism, can only be negative. It has also 
arguably been one of the key reasons for the so-called 'brain drain', whereby many of 
South Africa's most skilled people have been leaving the country. Once again, logic 
would suggest that a natural way to reduce much of the crime in South Africa is to create 
decent employment opportunities, particularly for the youth of the country.6 
1.3 The South African Debate and the Scope for Labour Supply Analysis 
The links between unemployment and a variety of pressing social and economic problems 
in South Africa are indisputable, and the importance of finding solutions to unemployment 
is generally recognised in this regard. However, as emphasised in the ILO country report 
on South Africa (1996:128), "it cannot be presumed that just because unemployment is 
probably a manifestation of poverty and inequality that all policies designed to reduce 
unemployment would reduce poverty and inequality". While it is clear that 
unemployment must be tackled as a matter of paramount importance, great care must be 
taken in assuring that policies are selected which allow the reduction of unemployment to 
positively impact on poverty and inequality. 
Indeed, it is this issue which forms the basis for much of the debate surrounding the 
unemployment problem in South Africa. In particular, debate has been focussed on the 
extent to which unemployment is structural or neo-classical in nature, and hence issues of 
labour market flexibility. This distinction is particularly important in selecting correct 
6Admittedly this will not solve South Africa's crime problems alone, and may have limited influence in the 
short term. Indeed, there is a much larger debate to be had surrounding the whole crime issue. However, it 
is fair to say that other policies to reduce crime can only be effective in the longer term if the root causes of 
crime are eliminated. Unemployment and lack of opportunities (and their influence on poverty and 












policies, and is closely linked to arguments surrounding the inequality and poverty 
consequences of certain measures. For example, a policy which encouraged falling wages 
to enhance employment may have the simultaneous effect of bringing those already only 
earning a subsistence wage into poverty, and at the same time increasing inequality by 
permitting a larger gap between the top and bottom of the earnings distribution. 
Consequently there has been much discussion over the relative merits of improving labour 
market flexibility, of implementing policies to enhance skills and training (and hence 
tackle structural mis-match), and of the possibility of utilising more innovative and guided 
industrial policy measures to generate employment. Much of this policy debate has 
centred around the Government's 1996 macroeconomic policy document, GEAR, which 
outlines the intended policy approach towards the labour market [Ministry of Finance 
(1994:16-20)]. In particular, it has been criticised for relying too much on wage 
moderation and increased foreign investment for employment creation, and being quick to 
"downplay the leading role that Government could play in this regard" [NIEP (1996: 18); 
see also Michie (1997:159-162)]. 
More specific issues encompassed in the general unemployment debate include the coping 
mechanisms of the unemployed, the observed difference in unemployment rates between 
urban and rural markets, the concentration of unemployment among the young (and 
particularly young Africans), and the linkages between education, training, and 
unemployment. Some of these issues and the debate surrounding them are discussed in 
more detail in the following chapter, in the context of a detailed statistical breakdown of 
the incidence of unemployment. 
1.3.1 What Can an Analysis of Labour Supply Add? 
While current economic theory provides a basic framework for thinking about the likely 
causes of unemployment and the available policy options, it is extremely limited in it's 
ability to prescribe concrete and generally applicable answers to the problem. Policies 
that might be effective under one set of circumstances may prove largely unsuitable in 











US are arguably unsuitable in their extreme form to the economy of South Africa at the 
present time. There is a strong recognition that previously enforced disparities and 
inequalities among population groups must be addressed, and one consequence of the free 
market is that it tends to reward those that already have, and thus widen the already 
present inequalities. 
It is imperative, therefore, that policy responses to South African unemployment should be 
designed specifically with the concerns and needs of the South African economy in mind. 
In practice, this requires a fundamental study of the labour market, and the outcomes that 
it produces. We need to know what sort of people have jobs, what sort of people are 
looking for jobs, and what sort of people are not looking for jobs. We can then begin to 
make a clearer distinction between voluntary and involuntary unemployment, and identify 
rigidities and problems that are specific to the South African labour market. 
The unemployment debate itself is naturally focused very much on the labour market, and 
in particular on aspects of flexibility and structural mis-match. There has indeed been 
much work done on different aspects of the labour market, with the general aim of 
identifying it's weaknesses, and making the policy debate around unemployment more 
informed.7 However, there is a lot still to be gained with respect to these issues by taking 
a labour supply perspective, and it is from this angle that I aim to contribute to the South 
African unemployment debate. 
Many people argue, and rightly so, that labour demand is vital for higher employment, and 
that therefore it is important to create conditions in the economy that will encourage firms 
to employ more people. However, there is little point in analysing labour demand without 
a corresponding understanding of labour supply. It is the meeting of the two forces that 
determines employment, and the nature of the ,labour supply decision is a crucial part of 
this. 
Specifically, the study of labour supply enables us to answer important questions 
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1.4 The Structure ofthe Study 
The remainder of the study is structured as foHows. In the next chapter I examine in more 
detail some important facets of the unemployment debate in South Africa. The chapter 
starts with a brief discussion of the measurement of unemployment in South Africa, and 
then proceeds with the presentation of some statistics to paint a fairly detailed picture of 
the unemployment situation as it existed in 1995. Various facets of the unemployment 
debate are then discussed in the context of these figures. 
In the third chapter I move to the specific topic of labour supply, and introduce the theory 
on which the econometric models of labour supply are based. This chapter traces the 
formulation of labour supply models from neo-classical theory, discussing the various 
difficulties that arise and the econometric solutions offered. It arrives at a series of 
conventionally used approaches for modelling the labour supply decision, and then briefly 
critiques these approaches and suggests their careful use in the study of the labour supply 
decision in a heavily rationed economy such as South Africa. 
The next two chapters constitute the analytical part of the study, with chapter four 
providing an introductory analysis of the data, and chapter five the econometrics. Chapter 
four starts with an introduction to the October Household Survey (OHS) dataset, and then 
presents summary statistics and discussion for key variables that are thought to determine 
wages, the participatio  decision, the ability to find a job, and the hours of work that are 
ultimately supplied. This is confined to the population group of interest, the African 
population, and split by gender. 
Chapter five then utilises some of the econometric techniques discussed in chapter three to 
model the three elements of the labour supply decision in a step-by-step approach. The 
decision to participate, the ability of participants to find a job, and the decision of how 
many hours to supply are therefore analysed separately to build a complete picture. A 
summary of the findings and drawing together of different ideas within the various 
chapters is then made to conclude the study. 












The South African Unemployment Debate 
2.1 Introduction 
Given the importance of unemployment to so many of South Africa's problems and the 
great challenge that tackling unemployment itself poses, it is unsurprising that there has 
been significant debate around the issue in South Africa. This debate has taken place 
among economists, politicians, and the general population at large. Indeed, the recent 
election campaigns showed a significant focus on unemployment, and saw each party 
emphasising the importance of job creation. While the various stances on how this should 
be approached have displayed common themes, there are also noticeable divergences in 
opinion. The debate is certainly varied, with views differing not only on the causes of the 
problem and how to tackle it, but also on the magnitude of the unemployment figures 
themselves. 
In this chapter I firstly address some of the issues surrounding the measurement of 
unemployment in South Africa and the reliability of various figures. I then set about 
describing in detail the unemployment situation, and examining how unemployment is 
distributed among the population. In the final section I move on to review the' current 
discussion surrounding certain facets of South African unemployment and their causes. 
2.2 Debate over South African Unemployment Figures 
South Africa has one of the highest reported unemployment rates in the world, and with 
such extreme figures there has been considerable concern over their calculation and 
reliability. There are various sources of labour market statistics in South Africa, the 











and the Department of Labour. l From these sources a variety of measures of 
unemployment emerge, giving a significant range of different estimates of the 
unemployment rate. It is vital therefore to express care when considering measures of 
unemployment, and to question what conceptualisation of unemployment different figures 
reflect. 
Specifically, there are various different types of unemployment, each with slightly 
different causes and motivations. Such complexity means that different measures of 
unemployment may therefore capture different elements of the problem. We must be 
particularly careful, for example, to distinguish between voluntary and involuntary 
unemployment if figures are to be useful for policy analysis. Indeed, as noted in the ILO 
country report on South Africa (1996), one of the reasons why unemployment is difficult 
to define is because: 
"it combines a condition (being without employment), a need (for work or for 
income), an attitude (desire for paid work), a capacity (ability to accept an 
opportunity, or at least availability to do so), and an activity (searching for work)" 
[ILO (1996:103)]. 
Different interpretations of the above will result in broader or narrower reflections of 
unemployment, where broader measures allow increasing scope for' discouraged workers' 
to be included. Different unemployment measures may also be more or less effective at 
highlighting the frictional, cyclical and structural elements of unemployment. 
The narrowest measure of unemployment in South Africa is the percentage of the labour 
force who have officially registered as unemployed, for purposes of claiming benefits 
from the Unemployment Insurance Fund (UIF) or making use of the job-finding services 
offered by the government. This figure is extremely restrictive however, because the UIF 
has very low coverage and the extent of job-finding services are limited [Klasen & 
Woolard (1999:7)]. Consequently, the registered figure \Yill seriously underestimate the 
unemployment problem. Of the other more useful measures, the most commonly used are 











probably the figures calculated from the CSS October Household Survey (OHS). As I will 
be using OHS data in this study, I will focus on these figures for the remainder of the 
discussion. 
The CSS calculates measures of unemployment from the OHS using two definitions; a 
strict definition and a broader definition.2 Conceptually, the difference between the two is 
that the broader defmition includes those 'discouraged' workers who desire employment 
but have given up looking for work. Klasen & Woolard (1999:11, table 1) report figures 
of 20.3% and 16.7% for 1994 and 1995 respectively, calculated using the strict CSS 
definition for the total population aged 16-64. The broader CSS definition gives much 
higher rates of 32.6% and 29.3% in respective years. 
The ILO was critical of the CSS definitions in its 1996 report, however, maintaining that 
"the strict definition is not as strict as in many countries and the broad is very broad 
indeed" [ILO (1996: 1 08)].3 There were also criticisms levelled at the survey itself. In 
particular there is concern that it missed a significant amount of workers living in mining 
hostels, defence force camps, hospitals and hotels, through a systematic under-sampling of 
these places of residence [ILO (1996:70)]. It is certainly possible therefore that these 
figures overstate the extent of unemployment in South Africa, both in terms of problems 
with the underlying data collection, and through being inconsistent with many 
international unemployment definitions. 
Following the ILO report and other criticisms, Klasen and Woolard (1999) make a detailed 
analysis of the levels, trends and consistency of various employment and unemployment 
figures in South Africa. They find that despite the above criticisms, the two OHS surveys 
and the SALDRU household survey of 1993 offer a consistent picture of employment 
levels and trends. They conclude therefore th~t "the generally bleak picture of very high 
unemployment rates presented in the household surveys is broadly accurate" [Klasen & 
certain sources see Klasen & Woolard (1999:2-4). 
2 To be strictly unemployed by the CSS definition, an individual has to be willing to accept a suitable job if 
offered, and have actively sought employment in the previous four weeks (corresponding to questions 3.28 
and 3.30 in the OHS 1995 questionnaire). The broad defmition drops the requirement that the individual 
must have been seeking work. See Klasen & Woolard (1999), ILO (1996). 











Woolard (1999:3)]. This is a disturbing conclusion in that it confirms the magnitude of 
the unemployment problem in South Africa. However, it does give us reason to be 
relatively confident in the OHS figures and, while caution is still needed, it opens the way 
for using OHS figures to analyse the problem in detail. 
2.3 Characterising South African Unemployment 
Unemployment does not occur randomly in society, and we would expect groups of 
individuals with certain characteristics to be effected in different ways and to varying 
degrees. Gender, race, age,' location and education are all factors that are likely to be 
associated with vastly different rates of employment and unemployment, and inequities 
among groups may have important social and political consequences. It is important to 
know something about the incidence of unemployment therefore, and this is particularly so 
in South Africa, where certain groups have been greatly discriminated against in the past. 
By studying rates of unemployment among different groups we can also hope to learn 
something about the nature and functioning of the labour market and, importantly, this 
may help us to target policies for reducing unemployment in the most effective and 
efficient way. In this section I will briefly summarise the unemployment situation in 
South Africa, with the aim of identifYing where in particular the labour market is 
struggling to provide employment. 
Using data from the OHS 1995 survey I have classified individuals as broadly or strictly 
unemployed, based on a careful study of the OHS questionnaire. The basic principles of 
my classification are the same as those of the CSS unemployment definitions, and hence 
the results should be broadly similar. Generally, an individual is unemployed by the strict 
definition if he/she both desires work, and ha~ taken active steps in seeking work in the 
last four weeks.4 The broad unemployment classification drops the last condition, and 
thus includes those discouraged workers who have given up looking for work.5 While 
4 As noted in the ILO report (1996: 108) this is broader than a corresponding defmition in many other 
countries, which would require active steps to have been taken in the reference week. This cannot be 
adjusted ex-post however, as it is inherent in the design of the questionnaire. 
5 The ILO report (1996: 125) makes a valid point warning against a simple interpretation of such workers as 











conceptually the same, my classifications differ slightly from those of the CSS in the way 
that they treat certain responses, and consequently the figures will be different to some 
extent.6 











Source: OHS 1995 
Table 2.1 glves broad and strict unemployment rates for the male, female and total 
populations, where the unemployment rate is equal to the number of unemployed 
individuals divided by the total number of labour market participants.7 The figures are 
certainly high, with almost 16% of those who are actively in the labour force being unable 
to find work. Furthermore, the magnitude of the discouraged worker effect is striking, and 
the unemployment rate almost doubles to 29.2% when those who are not actively seeking 
work are included. The figures in table 2.1 also highlight a significant difference between 
male and female unemployment rates, with a much larger proportion of female 
participants by both measures being unable to find employment. 
2.3.1 Unemployment by Race 
Unemployment rates in South Africa vary dramatically across the four commonly used 
racial classifications, and the figures in table 2.2 are indeed quite staggering. Among the 
African population over 36% of broad participants are without work, and the strict 
unemployment rate is almost 20%. This is in contrast to 3.3% strict unemployment among 
whites, a remarkably low rate that compares favourably to almost any reported 
unemployment in the world! The coloured and Asian groups lie in-between, and it is 
noticeable among these groups (and also the white group) that narrow unemployment is 
whether they have been discouraged by the experience". While it may not be strictly correct, I will continue 
to use this term to refer to those who desire a job but are not actively searching. 
6 In particular, they have incorporated some of the adjustments made to the CSS classifications by Klasen & 
Woolard (1999:10-] 1). See Appendix 1 for a summary of precisely how the classifications were made. 
7 Labour market participants are those who are either employed or unemployed by the specific classification 
in question. Thus the strict unemployment rate only considers the strictly unemployed as participants, and 











significantly larger relative to broad unemployment than for the African group or indeed 
the overall figures. This would maybe indicate that the discouraged worker phenomenon 
is especially large among the African population, something that is perhaps unsurprising 
given the high unemployment rate among this group, and the fact that low chances of 
finding work tend to breed discouragement. 















Source: OHS 1995 
It is certainly clear from these figures that the unemployment problem in South Africa lies 
predominantly with the African population group, who constitute around 70% of the 
potential workforce. The key to addressing unemployment in South Africa must therefore 
lie with the labour market problems of this group. 
2.3.2 Unemployment by Location and Gender 
Examining the figures by location also tells us something important about the incidence of 
unemployment, and from table 2.3 the problem appears to be more severe in rural than in 
urban areas. 




















Source: OHS 1995 
The figures indicate a noticeable reduction in the ability of rural inhabitants to find work 
when compared with their urban counterparts. Just over 18% of those actively seeking 
work are unemployed in rural areas, as opposed to just under 15% in urban areas. More 
striking however are the levels of broad unemployment, where the gap widens 











rural areas. Table 2.3 also breaks the figures down by gender, and indicates that rural 
unemployment is a particularly large problem amongst females, although in general the 
gender dynamics broadly follow the pattern among the overall population. 

































Source: OHS 1995 
South Africa is divided into nme provinces, and in table 2.4 I have presented the 
unemployment rates in each of these. Broad unemployment is lowest in the Western Cape 
and Gauteng, an unsurprising finding given that these two provinces are dominated by 
large metropolitan areas and are the wealthiest in South Africa.s Unemployment is highest 
in the Eastern Cape and the Northern Province, which are both predominantly rural areas 
and are similar in containing large parts of the former TVBC states.9 Indeed, with broad 
unemployment of over 40%, these two provinces can be identified as areas where 
particular attention is needed. The strict unemployment rates follow similar patterns, 
although the Free State exhibits the lowest rate with just 11.4%. This suggests a relatively 
high proportion of discouraged workers to active job seekers in this province,lo whereas in 
the Western Province and Gauteng the discouraged worker effect is comparatively low. 
8 Mean Monthly Earnings (over the total working age population) in Gauteng and the Western Province are 
R1864 and R1247 respectively. This is compared to an average of R944 across the whole country, and 
RS09 in the Eastern Cape. These figures are calculated from the OHS 1995 data. 
9 The TBVC states refer to the qu as i-independent African homelands of the Transkei, Bophuthatswana, 
Venda and the Ciskei, which were created under apartheid policies. 











2.3.3 Unemployment by Education 
Different levels of educational achievement are also likely to be associated with different 
levels of unemployment, and we can see from table 2.5 that this is certainly the case in 
South Africa. 
Table 2.5 Unemployment Rates by Educational Achievement (1995) 
Broad Unemployment Strict Unemployment 
No Education 
Primary Education 
Some Secondary Education 









Source: OHS 1995 
Generally we would expect employers to select the most educated and skilled individuals 
into employment, leaving those without education extremely vulnerable to unemployment. 
This pattern is evident in South Africa to a certain extent, but interestingly those without 
any education show lower unemployment rates than those with some primary and 
secondary education. Furthermore, the strict unemployment rate among individuals with 
matric is also higher than among those with no education, although the rate drops 
markedly as we move up to the tertiary education category. This pattern is surprising, and 
in the first instance prompts us to ask questions about how employers select their 
employees, and in particular about the quality of education that there is to choose from, 
and the type of labour demand in the economy (largely unskilled?). The broad 
unemployment figures follow a more expected pattern than the strict figures however, 
suggesting that the less educated are relatively more likely to stop looking for employment 
than the more educated. In turn, this goes some way to explaining the observed pattern in 
the strict figures. 
2.3.4 Unemployment by Age and Race 
Another important aspect of the incidence of unemployment is its distribution across age 











both measures of unemployment increase rapidly as we move into younger age groups. 
Strict unemployment is just 5.3% for those aged between 55 and 64, whereas for 16 to 24 
year-oIds it is a massive 32.9%. Broad unemployment follows a similar pattern, peaking 
at 50% for those in the youngest age group. Unemployment rates appear relatively stable 
between the ages of 35 and 54, however, and most noticeable is the massive increase in 
unemployment as we move to the 25-34 age group, and then again to the 16-24 group. 


















Source: OHS 1995 
Table 2. 7 Unemployment Rates by Race and Age Group (1995) 
Broad Unemployment Strict Unemployment 
African Coloured Asian While African Coloured Asian White 
Aged 16-24 64.7 38.3 24.4 10.6 44.5 29.6 19.7 8.8 
Aged 25-34 41.3 20.4 10.7 3.1 23.9 14.1 7.0 2.7 
Aged 35-44 26.8 14.6 9.3 3.0 13.3 9.5 7.1 1.6 
Aged 45-54 22.8 13.0 5.7 3.9 10.0 8.9 4.4 2.4 
Aged 55-64 16.7 7.8 16.0 3.5 6.5 3.3 12.4 1.8 
Total 36.7 22.3 13.l 4.5 19.9 15.7 9.8 3.3 
Source: OHS 1995 
Table 2.7 illustrates the age profile now split by race, and we can see that patterns of 
unemployment across age groups do show certain differences among the races. In 
particular, white unemployment is stable at a very low level among all people above the 
age of 25, and then jumps quite dramatically for the youngest age group, indicating that 
young whites are also being effected by the youth unemployment problem. ll A similar . 
story (but at higher rates) is true of Asian unemployment, although there is an interesting 
leap in unemployment above the age of 55. A possible explanation for this may be a 
lower propensity to retire among this population group when work is not forthcoming. 
The trend among Africans and coloureds very much mirrors the overall trend by age, but 











significance of the African unemployment problem, standing out above aU other groups. 
Youth unemployment in a broad sense is almost 65% for Africans, and of those who are 
actively seeking work nearly 45% cannot find a suitable job. 
2.4 Elements of the Unemployment Debate 
The above characterisation of unemployment in South Africa gives us certain clues as to 
where the labour market is failing to provide jobs. We can see that unemployment among 
the African population group is of particular concern. Indeed, given that Africans make up 
70% of the potential labour force, it is clear that unemployment in South Africa is 
predominantly an African phenomenon. Furthermore, the statistics suggest that 
unemployment is also especially prevalent amongst females, young people, and those in 
rural areas. These facets of the incidence of unemployment, as well as the overall 
magnitude of the problem, have stimulated discussion in a number of specific areas, and in 
this section I will examine some of the issues around which the South African 
unemployment debate is focussed. 
2.4.1 How do the Unemployed Survive? 
One of the first questions that springs to mind when confronted with such high 
unemployment figures, especially concentrated among one population group, is how such 
a large number of unemployed manage to support themselves. Indeed the OHS 1995 data 
indicates that only 41 % of the working age population are actually engaged in 
employment, and this falls to only 35% for the working age African popUlation. That this 
remarkable situation can arise when unemployment benefits are also scarce certainly 
requires some explanation. 12 
11 This is also indicative of whites in older age groups being able to hold on to jobs that were previously 
provided (almost guaranteed) under apartheid. 












There are suggestions that to some extent this must indicate an underestimate of informal 
activity, and that many of the unemployed must have some informal earnings. However, 
Klasen & Woolard (1998) find evidence in the survey data which lends strength to the idea 
that a large proportion of the unemployed are in fact supported by other members of the 
household. They address the question by asking what types of households the 
unemployed live in, and find that around 60% live in households where another member is 
employed. Of the remaining 40% only about half live in households with no connection at 
all to the labour market, the rest living in households that receive remittances from other 
households [Klasen & Woolard (l998:l2)V 3 It is argued that "this outcome must be 
related to household formation strategies that ensure that unemployed persons are attached 
to a household where other members are employed, or receive other forms of income" 
[Ibid.: 16]. 
The evidence suggests therefore that a major coping strategy of the unemployed revolves 
around the adapting of household structures, and this is an important point to consider 
when evaluating appropriate policy responses to unemployment. 14 It may be the case, for 
example, that the unemployed actually impart an upward pressure on wages, through their 
effect on raising the wage necessary for the household wage earner(s) to support the 
subsistence needs of the household [ILO (1996: 113)]. In this case, a policy which resulted 
in falling wages could seriously harm many of the unemployed who still fail to find a job 
(and those that support them), and draw such households even deeper into poverty. 
Furthermore, there have also been suggestions that coping strategies such as these can alter 
search behaviour, and in particular drastically lower the chances of employment if the 
unemployed have to withdraw to rural areas to obtain economic support [Klasen & 
Woolard (1998)]. This argument is closely linked to another interesting facet of South 
African unemployment, the urban-rural differences in unemployment rates. 
13 Furthermore, they fmd that only 12.6% of households contain no employed person and receive no 
remittances. This is made up partly of predominantly white households who rely on private pensions or 
incomes, and partly of African households who are struggling to survive on a combination of social grants, 











2.4.2 The Urban-Rural Dichotomy 
Urban unemployment in South Africa is commonly attributed to the existence of various 
institutional factors and rigidities, which prevent wages from falling. The most often cited 
factor is probably the influence of South Africa's strong trade unions. Indeed, Schultz & 
Mwabu (1998:680) estimated that "among male African workers in the bottom decile of 
the wage distribution, union membership was associated (in 1993) with wages that were 
145% higher than those of comparable non-union workers". This is likely to playa part in 
the existence of high urban unemployment, as are other structural rigidities arising from 
such factors as a lack of skills and basic education. Perhaps more fundamentally, lack of 
labour demand is also a feature of urban labour markets, or at least lack of labour demand 
in skill areas appropriate to the unemployed. 
At first sight it is more difficult to explain the non-clearing of the rural market for labour. 
In general the rural labour market is characterised by a much narrower skill base among 
the work-force than exists in urban areas, and consequently there is less scope for 
structural differences to occur between labour demand and supply. Furthermore, there is 
also an apparant lack of enforced regulation in the rural labour market, which means that 
wages should not be prevented from falling in the same way that they might be in urban 
markets [Klasen & Woolard (1998:4)]. A number of issues have emerged in the debate 
however, which seem important in explaining the rural phenomenon. 
Following from the above observation on coping strategies, it is probable that a proportion 
of rural unemployment may in fact be disguised urban unemployment, whereby those 
unable to find jobs in urban areas have moved to rural households (or remained there) to 
take advantage of support mechanisms. ls Furthermore, by nature these individuals are 
likely to have very low job prospects, and in a sense this could mean a sort of self-
selection of the least able into rural areas. Meanwhile, there may be a corresponding 
migration of the most. able in the other direction, to search for more rewarding 
14 In particular this adapting is likely to take place through the delaying of marriage and independent 
household formation by the unemployed, and consequent attachment for longer periods to the household of 
their parents or other relatives [Wittenburg (1999), Klasen & Woolard (1998)]. 











employment or to undertake further education and/or training. Consequently, those left in 
the rural labour market are likely to be the least skilled and least flexible of workers, and 
to be characterised by a high level of discouragement. If this is the case then it would 
certainly hinder the flexibility of the rural labour market, and may go some way towards 
explaining the high observed unemployment. 
This explanation is unlikely to account for the whole rural unemployment problem, and 
figures on agricultural employment indicate that rural labour demand has also been falling 
over quite a substantial period of time, in part due to technological factors. 16 Serving to 
exacerbate the effect of falling demand, Klasen & Woolard (1998:4-5) also suggest the 
persistence of rural labour market rigidities that were generated by "apartheid residential 
policies that created extreme labour market segmentation between the labour markets of 
the former homelands and the labour markets of the non-homeland rural areas". 
2.4.3 The Racial Divide 
Perhaps the most significant feature of the South African unemployment figures is the 
degree to which they diverge by race. It is indeed clear that race is still a fundamental 
determinant of employment in South Africa. This may be related in part to aspects of 
location, and the fact that larger numbers of the African population live in rural areas (and 
particularly the impoverished former homeland areas) than do other population groups. 
Indeed, the two provinces hardest hit by unemployment are noticeably those that 
incorporate much of the former homeland areas, which were subject to enforced 
overcrowding of African labour during the apartheid era. 
While location may playa part, the potential for migration should ameliorate this impact 
on unemployment between races. Indeed, the explanation is likely to lie more with the 
skills and educational characteristics of the different race groups, and the persistence 
through these characteristics of the disadvantages enforced on the African population (and 
to a lesser extent the coloured and Asian popUlations) during apartheid. Average 











respectively, as opposed to IDA for Asians, and 12.1 for whites. Where a particular 
population group has such an educational disadvantage, this is bound to manifest itself in 
higher unemployment. 
Such a disparity will take time to address, and in this regard Deaton & Case (1998:24) 
argue that still today educational resources are "sharply different by race, with pupil-
teacher ratios in Black schools more than twice as high as those in White schools". 
Moreover, in this environment they find that "high pupil-teacher ratios discourage 
education attainment conditional on age, lower test scores, lower the probability of being 
enrolled in education, and discourage parents from making complementary expenditures 
on children's education" [Ibid.]. From table 204 we see that the unemployment rates in 
South Africa do not fall consistently with additional years of education, and this also 
supports the notion that quality of education is important. It is generally acknowledged 
that a key element in tackling unemployment, and in particular in lowering it's incidence 
among certain population groups, must therefore lie with policies to improve and equalise 
educational opportunity and quality. 
2.4.4 Issues of Gender and Age 
Finally, two further important issues that have stimulated much debate are the gender and 
age profiles of the South African unemployed. The figures show that unemployment 
disproportionately effects females, and even more striking is the significant concentration 
of unemployment among young South Africans. The gender differential is certainly a 
concern, particularly in the light of a growing recognition of the importance to the 
development process of employment opportunities for women. Moreover, the causes of 
the differential are difficult to determine, and there is uncertainty around the degree to 
which these figures reflect gender discrimination in the labour market. 
A significant and interesting study has been carried out in this regard by Winter (1998), 
where OHS 1994 data were used to study gender differences in formal labour market 
participation and pay. This study highlights the alarmingly low participation rates of 











African females, although it finds that the wage gap between African men and women is 
essentially insignificant [Winter (1998:31 )].17 This suggests that African women have a 
higher reservation wage than men, a fact that can be reconciled with issues of childcare 
and domestic duties. Differences in unemployment rates, however, are not analysed by 
Winter, and there is certainly a possibility that discrimination occurs in the selection of 
employees. However, the relative skill characteristics of the two genders and their 
correspondance with labour demand is also likely to play an important role. 
The severity of unemployment among the youth of the population is such that it has 
generated "the perception in many quarters that the unemployment challenge is 
overwhelmingly a youth unemployment problem" [ILO (1996:117)]. Indeed, while the 
problem is again most vividly noticeable among young Africans, the figures suggest that 
unemployment disproportionately effects the young of all population groups. There have 
been various arguments as to the cause of the youth unemployment phenomenon, mostly 
based around the common perception of a generally inflexible labour market. One such 
argument is that the labour market is not flexible enough to lower wages among young 
inexperienced workers, and consequently the youth are paid higher 'adult' wages, which 
creates unemployment [ILO (1996: 117)]. Another suggestion in a similar vein is that 
young people emerging from school typically have high reservation wages, which further 
impede downward flexibility in wages among the young [Ibid.]. 
Inflexible labour markets have certainly been a focus of much of the debate on 
unemployment in general, and indeed it is likely to be the case that rigidities which 
prevent wages and employment from adjusting will particularly hann younger members of 
the labour force. Older workers have the advantage of being more established in the 
workforce, and where trade unions have a strong influence this can be an important factor 
in placing new-entrants the bottom of the queu~. Furthermore, when education and skills 
levels are generally low, the young may have little way of pushing themselves in front of 
older workers, because experience then becomes an even greater advantage. 
Klasen & Woolard (1998:42-45). 
J7The absense of a gender wage gap is however partly attributed to the educational advantage that African 
women show over men in the sample. For Whites, who have the same average educational achievement 
among males and females the wage gap is indeed large, and is suggestive of a good degree of gender 











This reasorung might imply that one way to tackle unemployment (and youth 
unemployment in particular) is to implement policies that will enhance the flexibility of 
markets and allow wages to fall. While falling wages among the young may ease the 
problem and allow the market to absorb some of the pool of unemployed, there are 
inherent dangers with such policies in that they may hinder the goals of poverty and 
inequality reduction. This is especially so if falling wages at the bottom end of the labour 
market are transmitted to older workers with families (and possibly unemployed family 
members) to support, and already living close to subsistence. Indeed, to be sensitive to 
this concern, there have even been recommendations (from the traditionally market-
oriented instiutions of the World Bank and IMF) that age-based wage differentials should 
be introduced to enable wages among the young to fall relative to older workers [lLO 
(1996: 117)]. More generally, many argue that there must be a superior solution for 
creating jobs than a simple reliance on flexible markets, and one which is sensitive both to 
the need to reduce unemployment, and to the importance of not exacerbating poverty and 
ine1.:Juality. 
In summary, the debate surrounding South African unemployment has been stimulated 
both by the high unemployment figures themselves, and by as a number of important and 
noticeable features of the incidence of unemployment. Unsurprisingly the debate has 
therefore been wide and varied, although as with most unemployment debates it has 
focussed on motivatio  and the voluntary nature of unemployment, the inflexibility of 
labour markets, and various structural issues and disparities. No clear consensus emerges 
on these issues or the correct approach to deal with them, and this perhaps emphasises the 
need for a continued and close analysis of the problem, so that policies can be developed 
which will effectively tackle unemployment without unnecessarily exacerbating other (and 
related) important societal concerns. It is with various elements of this debate in mind that 
I move to investigate the process of labour supply among the African population group in 
South Africa, starting in the next chapter with a theoretical introduction to the modelling 












Labour Supply Theory and Modelling 
3.1 Introduction 
The subject of labour supply has always stimulated great interest among economists, and 
one of the consequences of this has been the development of a huge theoretical and 
empirical literature on labour supply issues. Besides the acknowledged importance of 
labour supply as a research area, a key reason for the evolution of such a large and wide 
body of literature are the inherent difficulties that surround this subject. Modelling the 
decisions that individuals make with regard to their supply of labour is indeed a tricky 
process, with many complications to consider. Consequently much of the literature on 
labour supply has been devoted to addressing some of these difficulties, and this has 
resulted in the refinement of various econometric techniques. It is worthwhile therefore, 
to make a careful consideration of the underlying theory, and how this relates to the 
various empirical specifications of labour supply models that have evolved. 
In this chapter I start by outlining basic neo-classical theory on the supply of labour, as 
this topic provides the optimisation framework in which most of the empirical work is 
grounded. I then examine how we can seek to extend this incomplete theoretical model, to 
make it relatively compatible with the empirical realities of labour markets. I discuss 
some of the empirical issues that arise when we attempt to do this, and arrive at a series of 
different approaches that are conventionally used for modelling labour supply. Finally, I 
suggest that these neo-classical models may be largely unsuitable for modelling the supply 
decision in a country such as South Africa, where the labour market is characterised by a 
high degree of rationing. I therefore suggest the careful use of such models, and argue for 
a more descriptive analysis, which uses the conventional techniques in a way more 











3.2 Neo-classical Labour Supply Theory 
The static neo-classical model of labour supply is the common starting point for most 
analyses of the labour supply decision, and is rooted in the neo-classical framework of 
optimisation. It is assumed that each individual implicitly decides how many hours of 
labour to supply through a simple maximisation of hislher utility function. Essentially the 
decision is between consumption and leisure, as reflected in the standard utility function: 
U = U(C,L) (3.1) 
Here, C represents a composite bundle of consumption goods consumed in each period, 
and L is the amount of leisure (in hours) undertaken in each period. Each individual will 
aim to maximise hislher utility derived from consumption and leisure, and as described by 
this function.· Leisure is thus assumed to hold the properties of a normal good, in that 
utility rises as more is consumed, ceteris paribus. There is an inherent trade-off between 
C and L in this relationship, however, which reflects the fact that to earn money requires a 
foregoing of leisure to spend time in the labour market. 1 This trade-off can be represented 





In equation 3.2, P is the general price level, W the wage rate, H the number of hours of 
labour supplied, and V the amount of non-labour income that the individual receives. This 
constraint simply states, therefore, that the cost of consumption (PC) must equal the total 
income of the individual; where this income consists of a combination of laboUr market 
earnings (WH), and non-labour income (V). I~the identity 3.3, T is the time allocation of 
I This implies that work must be seen as an economic 'bad', as it denies the consumption of the normal good 
leisure. This assumption in itself is open to scrutiny, as for many people work may bring positive benefits. 











each individuaf, and we assume that it is split exclusively between work (H) and leisure 
(L).3 
A solution to the maximisation of the utility function, subject to the income constraint, can 
be shown to occur when the marginal rate of substitution between consumption and leisure 
is equal to the real wage rate:4 
MC,L = (dU/dL)/(dU/dC) = W/P (3.4) 
This is equivalent to a point of tangency between the individual's budget constraint, and 
hislher indifference curve, as seen at point a in figure 3.1. The slope of the budget 
constraint is the real wage rate (W/P), and the marginal rate of substitution between 
consumption and leisure (Mc,d is simply the slope of the indifference curve. The 
individual will choose a combination of leisure and consumption which leaves himlher on 
the highest possible indifference curve, and we can see that at this tangency MC,L = W /P. 5 
Figure 3.1 also shows us the desired labour supply of the individual (H*), given the 
optimal choice of leisure and consumption. 
Figure 3.1 Determination of Desired Hours 
o L* H* T 
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2 This time allocation reflects the natural constraint imposed by there being only 24 hours in each day, seven 
days in each week etc .. 
3 A potential variation on this assumption (which is particularly relevant for models of married women's 
labour supply) is to instead make a threefold division of time; into labour market hours, hours of work in the 
home, and true leisure [Polachek & Siebert (1993:108-112)]. 











Ifwe now combine equations 3.2 and 3.4 with the time identity 3.3, it is possible to derive 
expressions for the individual's optimal quantities of consumption and labour hours in 
terms of the other variables involved. Thus we can say that H* = H(P,W,V). 
Furthermore, by defining w = WIP as the real wage rate and v = VIP as real non-labour 
income, we can simplify further and state that: 
H* =H(w,v) (3.5) 
In 3.5 we have derived a function for desired labour supply in terms of real wages and 
non-labour income. Thus in a neo-classical optimisation framework, we can see that the 
hours of labour supplied are' theoretically determined by the wage rate offered, and the 
non-labour income of each individual. Although this result may seem overly simple, its 
strength lies in its flexibility, and the fact that it can be modified in many ways to 
incorporate different facets of the labour supply decision. As such, it simply provides a 
backbone for our thinking about the labour supply decision, and allows us to relate further 
modifications back to a solid theoretical framework. 
3.3 From Theorv to Empirical Modelling 
The static neo-classical model outlined above provides a foundation for studying the 
labour supply decision. However, with respect to modelling what we actually observe in 
labour markets it is clearly incomplete. Thus we need to make certain alterations to the 
basic model, to be consistent with an analysis of the empirical realities of the labour 
market. While there are many points that can be considered here, there are two that stand 
out above the others and these win be discussed in this section. 
S Note again that this optimisation is dependent on behavioural assumptions determining the shape of the 
indifference curve. In particular, the indifference curve is assumed to be convex to the origin, which implies 











3.3.1 Specifying the Model to Account/or Different Individuals 
An immediate problem with applying this framework to an empirical modelling of the 
labour market is that the theory is expressed in terms of a given individual, and as such it 
treats all individuals identically. In reality the labour market consists of different 
individuals with inherently different tastes and propensities to work. Thus we would 
expect to find that two people with the same non-labour income, and offered the same 
wage rate, would actually desire to work for different amounts of their time. With 
reference to figure 3.1, we can think of two individuals facing the same budget constraint, 
but with different utility functions and therefore a different set of indifference curves. By 
treating all individuals equally, the simple theoretical model does not account for these 
differences in individual characteristics, and consequently equation 3.5 cannot provide a 
full model of labour supply behaviour. An empirical model must therefore make certain 
adjustments, so that it can cope with differences among individuals. 
Some of the differences between individuals can be linked to vanous observable 
characteristics of individuals, and so this problem can be addressed by including these 
characteristics as additional explanatory variables on the right-hand-side of the model 
[Killingsworth (1983:75)].6 For example, age, sex and race are characteristics that may be 
associated with differing propensities and tastes for supplying labour. For female labour 
supply in particular (although also for male labour supply), additional important factors 
may be whether the individual is married, and whether she has children. If these factors 
are included on the right-hand-side of the model, then the results will reflect the influence 
that certain observable characteristics have on labour supply, and in this sense allow for 
differing utility functions among people with different characteristics. 
The problem is not solved completely, however, as there will still be differences between 
individuals caused by unobservable characteristics. Tastes and preferences for work are 
not something that can be measured specifically, and differences in these across 
individuals are likely to stem from unobservable characteristics in addition to the 











decision, the differences between individuals attributable to these unmeasured factors are 
represented by a random error term with mean of zero. 
Making these two adjustments, equation 3.5 can be re-specified as: 
H* = H(w,v,Z,e) (3.6) 
Here, Z is a vector of observable characteristics that are believed to influence the labour 
supply decision, and e is the random error term to account for unobservable differences 
between individuals. 
3.3.2 Addressing the Non-Participation Problem 
In real labour markets we generally observe a situation where only a proportion of 
individuals actually participate in the labour market. This presents a second problem, in 
that the simple theoretical model does not explicitly consider comer solutions to the 
individual's maximisation problem, and thus assumes that every individual will work. 
The model says nothing, for example, about a situation in which an individual's demand 
for leisure is unsatisfied even when allocating aU available time to leisure [Killingsworth 
(1983:73)]. 
Figure 3.2 Negative Desired Hours 
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Such a situation can be seen to occur for an individual with the set of indifference curves 
in figure 3.2. Here the tangency between the individual's MC,L and the real wage rate 
occurs at point a, where desired labour supply (H*) would actually be negative. The 
optimal obtainable point would be at point v, with zero hours of labour supplied. 
Although a non-tangency, point v is where we would observe this individual in practice, 
and this suggests that we need to consider an additional refinement to explicitly account 
for such individuals in the empirical model.7 
A relatively straightforward way of incorporating this participation decision is to specify 
the model such that actual labour supply will equal desired labour if desired labour supply 
is greater than zero, and will equal zero if desired labour supply is less than or equal to 
zero: 




H(w,v,Z,e) > 0 
H(w,v,Z,e) ~ 0 
(3.7) 
(3.8) 
Theoretically, we can think of this dichotomy between participants and non-participants in 
terms of a reservation wage, whereby an individual will only desire to work if the offered 
wage exceeds a reservation wage specifically applicable to that individuaL In an 
optimisation framework, individuals who choose not to work presumably do so because 
the marginal value of their time is greater than the real wage rate that is offered.s Thus, 
each individual's reservation wage will equal the value of hislher marginal rate of 
substitution between consumption and leisure when all of hislher time is allocated to 
leisure. This refmement to the model allows us to consider cases where an individual 
chooses not to supply any labour, and thus gives us a more complete model of labour 
supply. 
characteristics; for example white married women in urban areas. 
7 This also highlights a further problem, in that it is only possible to observe actual labour supply, and not 
the desired labour supply to which the theoretical model actually refers. I will return to this point in a 











3.4 The Practicalities of Modelling Labour Supply 
In equations 3.7 and 3.8 we have a model of labour supply which is grounded in neo-
classical optimisation theory, and reflects both the inherent differences between 
individuals in the labour market, and the reality that some people will desire not to 
participate. It can therefore be seen as a fairly powerful model, and indeed it is this 
general model on which the majority of econometric studies of labour supply are based. 
Estimation of such a model is not straightforward, however, and the exact design of the 
model to counter various data and specification bias problems has stimulated a great deal 
of debate in the literature. 
Indeed, problems of measurement, sample selection and functional form tend to be 
intimately related when modelling labour supply, and consequently "these problems had to 
be confronted using not only a unified and sophisticated theoretical methodology, but also 
improved econometric techniques specifically designed to suit that methodology" 
[Killingsworth (1983 :68)]. I will briefly discuss some of these issues in this section, 
leading to an outline of the conventional ways of estimating labour supply functions in the 
light of such problems. 
The difficulty in modelling labour supply arises largely from the fact that an individual's 
labour supply is comprised of two separate, but related, decisions. Firstly there is the . 
decision to participate in the labour force, and conditional on this is the decision of how 
many labour hours to supply. In particular, we have to decide how best to model this dual 
decision given the likelihood that participation and hours are determined (at least partly) 
simultaneously. The distinction between the two was largely ignored in early studies of 
labour supply, although in practice it is absolutely fundamental to correct estimation. In 
particular, the distinction highlights the problem of missing wages for non-workers, and 
has stimulated the need to develop techniques to overcome the selection bias that this 
presents.9 
8 In other words, the individual's indifference curve is either tangent to the budget constraint at the point 
where all time is allocated to leisure (point v in figure 3.2), or would be at some point after this (e.g. point a 
in figure 3.2). 
9 Indeed, Heckman (1993:117) argues that this distinction has elevated the consequences and causes of self-











3.4.1 Sample Selection Bias 
If the labour supply sample is restricted only to workers, then simple regression estimates 
will suffer from selectivity bias, deriving from the fact that the error term cannot be 
considered of mean zero within that sample. By their very nature participants are likely to 
have higher tastes for work (and other unobservable characteristics) than non-participants, 
and thus the average value of the error term will tend to be positive if non-participants are 
discounted. In line with the theoretical model, this amounts to selection with respect to 
the reservation wage of individuals, with non-participants likely to have higher reservation 
wages on average than participants. When modelling the decision of how many hours of 
labour to supply, we must therefore ensure that we account for the process by which 
individuals are selected into the labour market in the first place (i.e. the participation 
decision). 
There is however a related problem with respect to modelling the participation decision, in 
that participation is itself dependent on the offered wage, which is unobserved for non-
participants. This can be addressed by incorporating a standard wage equation into the 
analysis, to develop an imputed wage for each individual that reflects their specific 
characteristics. 10 However, such an equation will again suffer from selectivity bias, 
because those who find themselves in the workforce are generally likely to differ in certain 
unobservable characteristics (such as motivation or competence) to non-workers. 
Consequently the error term will again be non-zero for the sample of workers, and we 
must therefore incorporate techniques to correct for selection bias at this stage. 
Selection bias is certainly a significant issue when performing any estimations using 
observed hours or wages. Indeed, given the fact that non-participation characterises all 
labour markets, Heckman (1993:118) argues that "one cannot have an economically 
meaningful model of labour supply in which there is no selection on either wages or 
reservation wages". 











3.4.2 Dealing with a Censored Dependant Variable 
The very nature of this dual decision provides an immediate problem of missing data for 
those who choose not to participate, and this issue must also be addressed. With respect to 
the dependant variable, we have already noted a dichotomy for non-participants between 
their desired labour supply, and the hours of labour that are actually observed. This is 
resolved in the model by making a 'cut-off assumption, whereby those who desire to 
supply zero or negative hours of work are represented by zero hours (the best data 
available). We therefore have a dependent variable which is censored (in this case 
truncated from below), and this requires special techniques of estimation, as "conventional 
regression methods fail to account for the qualitative difference between limit (zero) 
observations and nonlimit (continuous) observations" [Greene (1990:725)]. 
Following Breen (1996), there are essentially two groups of models that can be used for 
estimation where the dependent variable is censored. The ftrst of these are called 'Tobit' 
models, and are commonly used where there is a simple censoring of the latent dependent 
variable at a speciftc value. J 1 These models produce results whereby a single set of 
variables and coefftcients "detennine both the probability of truncation and the expected 
value of the realised dependent variable, conditional on its having been observed" [Breen 
(1996:33)]. A second set of models, known as 'generalised Tobit' or 'sample selection' 
models, relax this constraint and allow the effects of variables to be different at each stage. 
These models are therefore more consistent with the view that the two decisions show a 
degree of independence, and in particular with the idea that those in the labour force are 
there through a process of self-selection. Which model we use really depends therefore on 
how we view the labour supply decision and, in particular, the interdependence between 
the participation and hours decisions. 
II The Tobit model is also sometimes referred to as Tobin's Probit, and relates to Tobin's (1958) study in 
which he applied this model to a modelling ofthe ratio of disposable income spent on durable goods. In this 
case, consumer durable expenditure as a dependant variable was truncated from below in the sense that for 











3.4.3 Tobit Models of Labour Supply 
The simple Tobit model of labour supply follows directly from the specification of 
equations 3.7 and 3.8: 12 
H-* = Z.'r:t + e· I II-' I 
Where; Hi = Hi* if Hj*>O 
Hi = 0 if Hi*~O 
(3.9) 
Here, desired hours (H*) can be seen as a latent variable, and observed labour hours are 
truncated in the sense that they are zero when H* is less than or equal to zero. 
This can be estimated through a two-stage procedure (commonly referred to as the 
Heckman two-step procedure), whereby a participation equation is first estimated, and the 
resulting probability estimates used to derive estimates of the inverse Mills ratio ("-) for 
observations with positive hours.1J A labour supply equation can then be estimated by 
A 
OLS for all observations with non-zero hours, with It included on the right hand side to 
correct for the probability of selection. Unfortunately this method gives inconsistent 
estimates of the standard errors, and while it is possible to correct these errors, it is more 
common to instead estimate the two equations simultaneously using maximum likelihood 
[Breen (1996)]. 
Maximum likelihood estimation of the Tobit model makes simultaneous use of 
information on participation and hours, and produces one set of parameters from which 
both decisions can be analysed. Indeed, both methods of estimating the simple tobit 
model imply a strong association between the participation decision and the labour hours 
decision. Since the model is theoretically derived from a comparison of reservation and 
12 For ease of notation, the vector Z now includes all of the parameters thought to detennine labour supply, 
including the wage rate (w) and non-labour income (v). 
!3 The inverse Mills ratio is the ratio of the probability density function to the probability distribution 
function, and essentially incorporates infonnation on the probability of selection into the labour supply 












market wages, the two decisions are inextricably linked, and the structure of the model is 
such that the parameters in the hours equation will be proportional to the parameters in the 
implicit participation equation [Zabel (1993)V4 
An association between the two might seem reasonable, given that the two decisions are 
certainly related in some way. However, there are strong arguments that suggest a degree 
of independence between the decisions, the most significant being the existence of fixed 
costs to working, and the fact that there may be constraints on the number of hours that 
individuals can choose to work [Zabel (1993)]. It is therefore prudent to also investigate 
models that relax the strict proportionality assumption imposed on the parameters by Tobit 
models. IS 
3.4.4 Sample Selection Models of Labour Supply 
In sample selection (or generalised Tobit) models of labour supply the situation is allowed 
to be more complex. In a sense it moves away from a simple censoring of the dependent 
variable, and introduces a censoring which is itself dependent on a group of variables, 
which mayor may not be the same as those that are deemed to determine the hours 
supplied. Thus it allows both the explanatory variables and the estimated parameters to 
differ across the two equations. The decisions are still related, however, through the 
disturbance terms in the two equations [Zabel (1993)]. 
Following Breen (1996), the model has two stages. It is structured around a dummy 
variable for participation (P), which is equal to one when a latent variable P* (as 
determined by variables X) is greater than zero. 16 The hours variable (H) is then only 
14 For a worked example which illustrates this relationship, see Breen (1996:24-27). 
IS Indeed, many empirical studies of labour supply focus on more than one type of model, which is a 
reflection of the uncertainty and lack of consensus on this issue. Zabel (1993) has investigated the 
relationship between the participation and hours decisions for four different models of labour supply 
behaviour (including 'fIxed-cost' and 'hours-constraint' models), each displaying different restrictions on 
the two sets of parameters. He found the participation and hours decisions not to be as strongly tied as the 
Tobit model specifies, and suggests that the generalised Tobit model, which has no restrictions, is therefore 
a useful one to estimate. 
16 The latent variable p* can be thought of as some measure of the propensity of each individual to work. In 











observed when the participation dummy is positive, and is itself equal to another latent 
variable H* (as determined by variables Z).17 Formally, it can be expressed as: 
p.* = X.'''' + u· I I u. I (3.10) 
Where; p. = 0 if p·*<O I 1-
And; 
R* = Z.'rt + e· I II-' 1 (3.11 ) 
Where; Hi = Hi* if Pi = 1 
Hi not observed if Pi = 0 
Both of the error terms in this model are assumed to be independently and normally 
distributed, with mean of zero and constant variance. Furthermore, the two error terms are 
assumed to have correlation p, which is the mechanism through which the two decisions 
are related, and reflects the fact that both decisions are effected by similar unobservable 
factors [Breen (1996)].18 
To estimate this model, we can again use the Heckman two-step procedure, although it is 
slightly more complicated than when estimating the simple Tobit, due to the relationship 
between the two error terms. As with the simple Tobit model, however, the standard 
errors will be incorrect, and so it is necessary to make some alterations. Alternatively, we 
can estimate this sample selection equation simultaneously by full information maximum 
likelihood (FIML), and given that the FIML estimates will be asymptotically unbiased and 
efficient, this method is generally preferred [Breen (1996:42), Maglad (1998:11)V 9 
17 The latent variable H*, as before, represents the desired labour hours of each individual. 
18 Strictly, therefore, the error terms are assumed to be jointly normally distributed. 











3.5 Labour Market Rationing and the Need to Tailor Conventional Models 
As is clear from the above discussion, an intricate web of problems and issues complicates 
the process of modelling labour supply. Indeed, it is the above difficulties that have made 
the study of labour supply such a rich one, and after d~cades of discussion there is 
certainly stiH no easy and universally accepted solution. I have identified two commonly 
used methodologies for estimating labour supply functions, and my analysis of South 
African labour supply will focus on these techniques. Their criticisms and difficulties 
should not be ignored, however, and any analysis must therefore be extremely careful in 
how it uses these models and draws conclusions from them. 
3.5.1 Criticisms o/the Neo-classical Model 
There are many criticisms of such a neo-classical modelling of the labour supply, some of 
which I have already touched upon. Dilnot and Duncan (1993) challenge some of the 
assumptions on which the standard model is based, and are particularly concerned that it is 
founded on a purely financial notion of the benefits from working, A more reasonable 
model, they argue, "would acknowledge that the rewards for working can be expressed as 
much in terms of social and personal esteem as on purely financial grounds" [DiInot & 
Duncan (1993:689)]?O They also bring attention to the assumption that individuals are 
sufficiently free to realise their desired labour supply, an observation that can encompass a 
number of different circumstances, grouped under the heading of 'labour-market 
rationing' ,21 
Indeed, in the South African context the occurrence of labour market rationing constitutes 
the most important criticism of the neo-classical model. Broadly speaking, rationing in 
the labour market can manifest itself in two ways. The first is through constraints imposed 
20 The idea that the rewards to work are more than simply fmancial is supported by fmdings on the 
relationship between unemployment and general well-being, a popular topic in the economic psychology 
literature. For example, Clarke & Oswald (1994:658) fmd that "unemployed people in Great Britain in 
1991 have much lower levels of mental well-being than those in work". 
21 Killingsworth (1983 :45-66) provides a detailed discussion of the influence of different forms of rationing 











by employers, institutions, and society on the number of hours that individuals can choose 
to work. The second is through the phenomenon of unemployment, and the inability of 
individuals to find suitable work. An implicit assumption of the standard model is that 
each individual faces a continuous and 'well-behaved' budget line, on which he/she has 
full information and can make utility-maximising decisions accordingly. In reality this is 
unlikely to be the case, as both job opportunities and choice over number of hours tend to 
be constrained. 
The first form of rationing is best described as a 'take-it-or leave-it' regime, whereby the 
option of working 30 hours a week rather than 40, for example, is simply not exercisable. 
There seems to be general agreement, however, that this form of rationing doesn't pose 
very serious problems to the modelling framework. Indeed, Killingsworth (1983) argues 
that this form of rationing can be thought of as an equilibrium outcome, in the sense that it 
may well be the result of voluntary choice, despite the seeming constraint. The argument 
is that iflarge numbers of individuals were rationed in this way, then they would have an 
incentive to seek better solutions, and firms an incentive to supply them. Consequently, 
non-tangencies resulting from this form of rationing must be seen as equilibria if they 
persist in the longer term. I am cautious to accept this argument totally, however, as it is a 
very neo-classical response to the problem, and doesn't account for the power 
relationships inherent in the workplace between employers and employees. We should 
therefore at least be aware of the possibility of constraints on choice of hours, and in 
particular consider the likelihood that individuals have more immediate choice over their 
participation than they do over hours worked. 
3.5.2 Unemployment as a Rationing Problem 
Given the subject of this study, my interest really lies with the second fOffil of rationing, 
that of unemployment. When individuals who are seeking work cannot find suitable 
employment, then we have the concept of involuntary unemployment. This concept, 
however, is alien to the neo-classical model of the labour supply, and indeed to much of 











are assumed either to participate or not-participate in the labour market. Those that do 
participate then supply a certain number if hours, and are paid an observed wage. There is 
no scope, however, for those who choose to participate, and yet in the face of rationing 
cannot find work. These individuals should be classed as participants, but the fact that 
their hours and wage are not observed results in them being counted along with true non-
participants. 
In certain economies where the numbers of involuntarily unemployed are low, this 
rationing does not present a huge problem in modelling labour supply_ Indeed, if the aim 
is simply to investigate the determinants of hours supplied for those with jobs, conditional 
on them having jobs, then the models described above can still be effective even in 
economies with high unemployment. However, the aim of this study is to examine the 
unemployment problem in South Africa from the perspective of the supply-side of the 
labour market. It is therefore important to be able to separate non-participants, from 
unemployed participants, from those who are employed, and to investigate the factors that 
are associated with each stage. In an economy such as South Africa, where the dichotomy 
between participation and employment is so large, the conventional neo-classical models 
outlined above are therefore clearly insufficient to describe the full process of supplying 
labour. 
In response to this deficiency, Andersson (1993) suggests a particular generalisation of the 
Tobit model that was developed by Cragg (1971). Known as the Double- Hurdle model, 
this adds an extra condition to the model presented in equations 3.10 and 3.11, and 
consequently allows participants who are seeking work but cannot find it to be 
distinguished from true non-participants.22 Simultaneous estimation of this model in its 
entirety turns out to be complicated, but my analysis will attempt to accomplish a similar 
aim in a more general way, by separating out each oftbe steps. 
In particular, I will pay careful attention to describing the South African labour market 
realities, and use the techniques described above to investigate each stage of the labour 
supply process. This should allow me to generate a picture of each of the three 











components of labour supply in the market; the desire to find work, the ability to find 
work, and the amount of hours that are ultimately supplied. The techniques outlined in 
this section can certainly help to do this, but we must be careful to relate them properly to 
the particular problems of the labour market in question. As noted by Duncan and Dilnot 
(1993:708), "the key is to choose methods and econometric techniques appropriate to the 
behaviour of the demographic group under discussion." In this case therefore, we need to 
be aware of the large degree of rationing observed amongst African workers in the South 













An Introductory Analysis of the Data 
4.1 Introduction 
Before undertaking an econometric estimation of the labour supply process using the 
modelling techniques outlined in the previous chapter, it is important to describe the data 
from which I will estimate my models. I start in this chapter with a brief introduction to 
the ORS 1995 data set and the survey on which it is based, incorporating a more general 
discussion of some of the sampling issues that arise when analysing survey data. In 
chapter two I have already used this data to present the description of unemployment. 
After introducing the ORS data, I describe the customisation of the data set and generation 
of variables relevant for labour supply analysis, before moving on to present some 
summary statistics of these variables for the African population. This analysis is split by 
male and female, and the focus is on certain key variables that might be considered to 
determine wages, participation, the ability to find a job, and the hours of labour that are 
ultimately supplied. Finally, I briefly introduce a few points of awareness concerning the 
potential for measurement error in some of the labour supply variables. 
4.2 The Data Set 
4.2.1 The DRS 1995 Survey 
The data that I will use for my labour supply analysis is from the 1995 October Household 
Survey, which was conducted by the CSS. The ORS is an annual survey that was first 
carried out in 1993, when one of its main aims was to collect information on the size of 
the informal sector [Klasen & Woolard (1999:8)J. The survey has evolved slightly in the 
following years, and the questionnaire now encompasses a wide range of issues 











characteristics. Unfortunately the data from the 1996 and 1997 surveys has not yet been 
made available for analysis, and so the most recent data accessible is from the 1995 OHS. 
The 1995 survey questionnaire is split into five sections. The first section is at a 
household level, and deals with the nature of the dwelling and the basic services and 
facilities available. It also asks questions to ascertain the perceived quality of life of 
household members. The second section is then aimed at collecting information on the 
personal characteristics of each individual in the household, including issues such as 
family relationships, health and education. The third section is the most important for our 
purposes, as it asks detailed questions on labour market activities, and gathers information 
pertaining to workers, the unemployed, and the economically inactive. Finally, sections 
four and five deal specifically with deaths and births in the household over the last year. 
The 1995 OHS also included an Income and Expenditure Survey (IES), which 
incorporated 98% of households sampled in the main survey, and asked detailed questions 
on household income and expenditures. 
4.2.2 Sampling Issues 
The sample itself covered 30,000 households, and included just over 100,000 individuals. 
The survey was conducted according to a two-stage sample design, with ten households 
selected from each of 3,000 clusters. This method of sampling is common practice in such 
surveys, as it allows for increased efficiency in interviewing, and also the possibility of 
collecting community level information in individual clusters. Clustering of this nature 
will however generate groups of observations that cannot be considered wholly 
independent, as observations from the same cluster will tend to show a degree of 
homogeneity [Deaton (1997)]. There will therefore be an overstatement of independent 
observations in the sample, and as a consequence standard formulas will inherently 
underestimate the variance of parameters. When using survey data of this nature we must 
recognise this limitation, and where possible make the necessary adjustments.! 
1 See Deaton (1997) for a comprehensive discussion of survey design and estimation. The computer 
package CST A TA) that I will be using makes it possible to adjust standard errors for clustering with simple 
OLS and probit regressions, and with the computation of basic summary statistics. The more complicated 











Also included in the OHS data set are a series of sample weights, which scale the sample 
up to represent the full population, and correct for over and under-representation of certain 
types of households. Each observation has an attached weight, which corresponds' to the 
proportion of the total population that that observation represents. There are many issues 
to consider when deciding whether to incorporate weights into our analysis, including the 
possibility that the weights themselves may be inaccurate.2 As general guidance, 
however, Deaton (1997:71) recommends the use of weights if the purpose of the analysis 
is descriptive. This is very much the case, and I will therefore adjust all of my statistics 
and regressions (using the OHS weights) to be representative at the level of the 
population.3 
4.2.3 Identification of Labour Supply Variables 
There are naturally certain variables which are of interest when conducting an analysis of 
labour supply, and these need to be identified so that the data set can be customised to our 
purposes. First of all it is necessary to have variables for participation, employment, and 
hours supplied. These correspond to the three decision stages of the labour supply 
process, and as such will constitute the dependent variables in the analysis. We then need 
to ask which factors are likely to impart an influence on the respective decisions, and from 
these we will have a set of independent variables. 
We know from the discussion of the previous chapter that neo-classical theory identifies 
the real wage rate and the level of real non-labour income as the key determinants of 
labour supply (equation 3.5). In terms of the participation and hours decisions these will 
therefore be central, although given the cross-sectional nature of the data a weighting by 
the price level is not necessary.4 We also noted in chapter three that there are likely to be 
certain observable characteristics which will influence the propensity of individuals to 
supply labour, and which should therefore additionally be included on the right-hand side 
parameters as such, it will influence the standard errors, and the precision of estimates and significance tests 
from these models should therefore be evaluated with this in mind. 
2 Again, see Deaton (1997) for a full and technical discussion of such issues. 
3 It is again possible to adjust parameters and standard errors correctly for weighting when estimating OLS 
and probit regressions using STAT A, or when producing summary statistics. In the more complicated 
models, however, an adjustment for weighting will correctly alter the parameters, but simply re-scale the 











(equation 3.6). Entirely separate analyses will be carried out for males and females to 
allow for differences between these two groups, but factors of age, marriage, children and 
urban/rural location will be included as additional independent variables in the 
participation and hours equations. In terms of the second stage of the labour supply 
process the variables will differ slightly. This stage pertains to the ability of participants 
to find employment, and hence factors of importance will be education, experience, and 
location (provincial and urban/rural). 
4.2.4 Customising the Data Set 
The OHS data set initially included data on over 100,000 individuals, with several 
hundred variables corresponding to the questions in the questionnaire. For the purposes of 
this study the sample has been narrowed in a number of ways, and specific variables (as 
identified above) created from the initial data series. Firstly, the sample was restricted to 
those between the ages of 16 and 65, which is the life-span over which most people have 
the potential to be in the labour market. I then created a net monthly earnings variable, 
and divided this by four to generate net weekly earnings.5 Net weekly earnings were 
finally divided by the number of hours worked in the last week of employment, to obtain a 
proxy for the hourly wage rate. There were a small number of observations for which 
earnings were not reported correctly, and these were dropped from the sample. 
I also generated variables for the number of children fathered or mothered by each 
individual and living in the same household, for the number of years of education 
undertaken by each individual, and for the years of potential labour market experience 
(proxied by age-education-6).6 I then developed dummy variables for employment, strict 
and broad labour market participation, and strict and brqad unemployment, the 
methodology for which is included in appendix 1. Again, a small number of observations 
were dropped where responses to certain questions were 'miscellaneous', making it 
difficult to be sure of COlTect classification by these distinctions. As a proxy variable for 
4As already discussed, the wage variable will be an imputed variable derived from a standard human capital 
function, which itself will require variables relating to education, experience, and location, as well as the 
actual hourly wage of those in employment. 
S The net monthly earnings variable was created from two earnings variables already provided in the OHS 
data set; employee net monthly earnings and self-employed net monthly earnings. 
6 In addition to these, dummy variables for gender, marriage, and rural location were generated directly from 
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workers. 8 In table 4.1 I have presented summary statistics for the key variables that are 
thought to influence participation and/or success in finding suitable work. These are the 
variables that I will use in my econometric analysis, and so it is interesting at this point to 
make a preliminary examination. 
Table 4.1 Mean and Standard Deviations of Key Variables (Males/ 
Variable All Males Non-Working Working Males 
Males 
Mean SD Mean SD Mean SD 
Participation 0.85 0.004 0.62 0.009 
Strict Partici~ationb 0.71 0.007 0.28 0.010 
Employment 0.60 0.008 
Weekly Earnings 240.7 6.788 402.34 9.856 
Weekly Hours 26.51 0.361 44.32 0.214 
Hourly Wage 5.94 0.158 9.92 0.230 
Weekly Non-Wage Income 74.61 2.840 74.37 2.136 74.77 4.293 
Age 36.40 0.114 34.44 0.189 37.73 0.148 
Experience 22.82 0.139 21.40 0.220 23.77 0.185 
Education 7.59 0.071 7.03 0.080 7.96 0.090 
Rural Locationb 0.47 0.014 0.53 0.017 0.43 0.015 
Marriedb 0.36 0.007 0.21 0.006 0.47 0.011 
Children Under 6 0.24 0.007 0.12 0.006 0.33 0.010 
Children under 16 0.80 0.017 0.44 0.016 1.04 0.026 
Sample Size 16402 6866 9536 
'Standard Deviations corrected for sample design. Source: OHS 1995 
bDummy Variables (!=Yes; 2=No). 
The statistics are fairly self-explanatory, although a number of interesting observations 
can be made. First of all it is noticeable that the average non-wage income is constant 
across workers and non-workers, suggesting that this will not be an important determinant 
of employment. Theoretically non-wage income should influence participation through its 
effect on the reservation wage, and so this is not a surprising finding given the important 
distinction between participation and employment in South Africa.9 The statistics also 
show that the average age and experience of working males is higher than that of non-
working males, as are mean years in education. However, the difference in average 
education between those with and without jobs (less than a year) is perhaps not as marked 
as we would expect. Working males are also less likely to live in rural areas and more 
8 Although note again the point made by the ILO (1996:125) and mentioned in chapter two, with regard to 
interpreting these individuals as discouraged workers. 
9 Non-wage income does have a much higher (more than double) standard deviation among those who are 
working, however. A possible interpretation of this is to think of two groups of individuals who find 
employment. At one extreme are those with very low reservation wages (associated with limited alternative 
sources of income in the household), and at the other are those for whom reasonable household (non-wage) 
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distribution is its skewness to the right, with very few observations found below 30 hours. 
This suggests that part time employment is not an important feature of the male labour 
market. 
Figure 4.2 The Distributions of Log Weekly and Log Hourly Earnings (Males) 
.05 
2 468 
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Source: OHS 1995 
In figure 4.2 I have drawn similar histograms for the log weekly and log hourly earnings, 
and again we can see a good range of observations. The log of weekly earnings is indeed 
close to the normal distribution, although when divided by hours it becomes particularly 
fat in the left-hand tail, illustrating a clustering of low hourly wages. Indeed the tail is cut 
where the distribution hits the y-axis, with a significant grouping at just above one rand 
per hour (In(1 )=0). 
4.3.2 African Females 
The female sample consists of 20510 individuals, corresponding to a population of just 
over 6.2 million. Of this population there are 60.6% who are broadly classified as 
participants, only 51 % of who have successfully found employment. The remaining 49% 
of participants are split between active work seekers (20%) and discouraged workers 
(29%). Summary statistics for the dependant variables and the main variables thought to 











Table 4.2 Mean and Standard Deviations of Key Variables (Femalesf 
Variable All Females Non-Working Working Females 
Females 
Mean SD Mean SD Mean SD 
Participation 0.61 0.006 0.43 0.007 
Strict Partici~ationb 0.43 0.007 0.17 0.006 
Employment 0.31 0.006 
Weekly Earnings 100.58 3.409 323.92 8.009 
Weekly Hours 12.72 0.255 40.96 0.220 
Hourly Wage 2.78 0.098 8.95 0.246 
Weekly Non-Wage Income 83.38 2.170 75.90 1.934 99.98 4.435 
Age 36.87 0.095 36.59 1.244 37.47 0.147 
Experience 23.83 0.121 24.27 1.152 22.86 0.189 
Education 7.04 0.068 6.32 0.651 8.62 0.099 
Rural Locationb 0.59 0.013 0.66 0.013 0.43 0.015 
Marriedb 0.34 0.005 0.33 0.006 0.35 0.009 
Children Under 6 0.40 0.006 0.43 0.008 0.33 0.010 
Children under 16 1.25 0.015 1.27 0.018 1.21 0.022 
Sample Size 20510 143421. 6168 
'Standard Deviations corrected for sample design. Source: OHS 1995 
bDummy Variables (l=Yes; 2=No). 
These figures highlight a nwnber of distinct differences between the male and female 
labour markets, and would certainly appear to justify a separate analysis of the two. The 
non-wage income variable is no longer constant in mean across the whole sample, and is 
significantly higher for workers than for non-workers (again with much higher variation). 
One possible explanation arises if we link this to education, where we can see a much 
larger difference in educational achievement between the two groups than for males. On 
average female workers have more than two years of educational advantage over non-
workers, and we can perhaps link this to a greater importance of education, giving those 
females from a household which has the resources to afford better education an increased 
chance of finding work. 
Like the male sample, female workers are older and more experienced on average than 
non-workers, and are also far less likely to live in rural areas. The effects of marriage and 
children are quite different however. The proportions of female workers and non-workers 
that are married are almost identical, while for males there were greatly increased chances 
of being married for those that were employed. For females there is also little difference 
across the sample in the average nwnber of children aged sixteen or below, but working 
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Turning to the dependant variables, we can note that the participation and employment 
rates are much lower than for the male sample. For those that are employed, the hours 
distribution is drawn in figure 4.3, where we can see a similar pattern to the male 
distribution, with a large grouping just under 40 hours. Again there is considerable 
variation and a 'broadly' normal pattern to the distribution, although the clusters of 
observations to the left of the 40-hour mark are slightly more significant than for the male 
sample. Part time employment may be marginally more important in the female labour 
market therefore. 
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Figure 4.4 illustrates the distribution of female log weekly and log hourly earnings, and 
the pattern appears quite similar to that of male earnings. The distribution of log weekly 
earnings does not fit the normal distribution as well as for males however, and appears to 
be wider and flatter. It is also distributed around a lower mean than the male sample, and 
that female earnings are on average lower than male is· clear from the summary statistics. 
Furthermore, there is a particularly large cluster of observations to the left of the mean, 
which corresponds to around RIOO per week, or R400 per month. This may be the result 
of some conventional wage for female labour; for example the wage commonly paid to 
domestic workers. Finally, the distribution is again much fatter in the left-hand tail when 
weekly earnings are divided through by hours, with a concentration of observations 
evident at very low hourly wages. 
4.4 Awareness ofthe Potential for Measurement Errors 
Before moving on to an econometric analysis using the data and variables summarised in 
this chapter, it is worth mentioning briefly a few points concerning the potential for 
measurement error in these variables. Measurement error is a problem that plagues most 
empirical studies, but it is of particular importance with respect to the variables used in 
estimating labour supply. 
Firstly, data sets often contain direct measures of labour supply only over short periods, 
such as the week previous to the questionnaire being administered [Killingsworth 
(1983:98)]. Consequently there is substantial scope for error to creep into the analysis, 
due to variation in hours over weeks of the year, and inconsistencies between reported 
hours in the reference week and the more general reporting of earnings. This limitation is 
particularly relevant for the hourly wage therefore, which in this case is derived from two 
different (and not necessarily always consistent) questions in the OHS questionnaire. 
Secondly, in the common case where wage and labour supply variables are derived from 
each other, there will be the added problem that measurement errors in the dependant and 
independent variables may be correlated [Killingsworth (1983:87)]. For example, where 
the hourly wage is included as an independent variable in the hours function there will be 











variables. This creates a strong argument for using an imputed wage variable, even when 
estimating a labour supply function over only those who are employed. 
Finally, while the most significant scope for error is likely to be in the hours and wage 
variables, we should also be aware of the limitations of other variables, and especially 
those that are proxies for a more distinct determinant. In particular, the commonly used 
experience proxy is very limited in capturing actual labour market experience, and the 
education variable gives no information as to the quality of education or indeed a more 
fundamental measure of workplace ability. The correct proxy for non-wage income is 
also open to debate, and with regard to the measure used in this study there are questions 
to be asked over the extent to which individuals have access to household income that they 
do not themselves earn. We should therefore proceed on the premise that the variables 
have been defined as well as possible, and that while they are likely to form a reasonably 













An Econometric Modelling of African Labour Supply 
5.1 Introduction 
Previous chapters have taken us through some of the theoretical and policy debate 
surrounding unemployment, both at a general level and specifically in the economy of 
South Africa. We have established that unemployment seems to be largely an African 
phenomenon, and in this chapter I will undertake a detailed econometric analysis of the 
decisions that Africans make with regard to their labour supply, and the constraints placed 
on these decisions in the actual market. In estimating facets of the labour supply decision 
I will broadly follow the techniques discussed in chapter three, wh,ile ensuring that the 
important distinction is made between participation and actual employment.. The 
emphasis will therefore be on a step-by-step approach to developing an understanding of 
the factors associated with the labour supply decision. 
The first step is to estimate a wage equation, so that imputed wages based on human 
capital characteristics can be made for those who are not currently employed. Following 
from this I estimate a model of labour force participation using the probit model for binary 
dependant variables, and examine the relationship between participation and various 
characteristics. I then take the sample of participants, and estimate a further probit model 
to analyse the consequent employment of participants. Finally I examine the decision over 
how many hours of labour to actually supply. Specifically this involves estimating a joint 
model of employment and hours (conditional on participation), and then comparing this 
with a model associated with the traditional neo-classical interpretation of the labour 
supply decision. Given the likely differences between the two labour markets, each of 












5.2 Wage Equations 
The first step in an econometric analysis of labour supply is to solve the problem of 
missing wages for those individuals who are either non-participants or unemployed 
participants. To this end I have experimented with four different regression techniques. 
The first is a simple OLS estimation of the standard human capital fimction, based only on 
those for whom wages are observed. This method is included mainly for purposes of 
comparison, and is likely to produce biased estimates due to the fact that those observed in 
employment will not be randomly selected into the sample. Following conventional 
human capital fimctions, and to mute the inherent skewness of the raw wage data, my 
dependent variable is the log transformation of the hourly wage. The variables thought to 
determine wages are education, experience and location (rural and provincial dummies), 
with a squared experience term also included to allow for the possibility of a quadratic 
relationship. I 
The second model is the simple Tobit model of equation 3.9, estimated by maximum 
likelihood and using the same variables as the OLS specification. This model essentially 
corrects for the censoring evident in the data, while assuming that the same group of 
variables determines both whether the wage is censored and the actual level of the wage. 
We can therefore interpret the dependent variable as a latent (log) wage, whereby an actual 
wage is observed only if the latent wage is greater than zero. 
The third and fourth models are sample selection models, and correct the estimated wage 
equation for the fact that individuals with observed wages are not selected at random. The 
first model uses the Heckman two-step procedure (with corrected standard errors), while 
the second model estimates the two equations simultaneously by full information 
maximum likelihood. As discussed in chapter ,three, this is essentially a generalisation of 
the Tobit model which is not so restrictive in it's assumptions and allows different 
variables to influence the selection and wage parts of the model to different degrees. 
I It is questionable whether these traditionally used variables fully capture the characteristics that are most 
important in determining earnings. For example, they are limited in transmitting elements of intelligence, 
motivation, continuity of experience, and quality of education & training [Andersson (1993:63)]. Surveys 
such as the OHS are not generally conducive to more qualitative measures of individual characteristics, 











Indeed, it is important for the identification of such models that there is at least one 
variable that is thought to determine the chances of observation but not the w~ge 
outcome.2 In this case there are three additional variables (children, marriage, and non-
wage income) included in the selection part of the model.3 
These four models were estimated for both males and females, the only difference being a 
slightly changed specification of the child variable in the participation part of the selection 
models.4 The full results of the four regressions (including the selection equation for the 
last two models) are included in appendix 3. In tables 5.1 and 5.2 below I have presented 
the basic findings of the wage equations. 
Table 5.1 Wage Equation Estimates for African Malesa 
Dependant Variable: Log of Hourly Earnings 
Explanatory OLS Tobit Sample Sample 
Variable Regress ionb Regression Selection Selection 
(Two-Step) (FIML) 
Education 0.110 0.162 0.090 0.097 
(0.0035) (0.0039) (0.000l) (0.000l) 
Experience 0.029 0.158 -0.006 0.006 
(0.0030) (0.0039) (0.0001) (0.0002) 
Squared -0.0002 -0.002 0.0003 0.0001 
Experience (0.00005) (0.00007) (0.000001) (0.000003) 
Rural Dummy -0.383 -0.183 -0.339 -0.356 
(0.0288) (0.0311) (0.0008) (0.0009) 
Constant 0.492 -2.288 1.419 1.093 
(0.0736) (0.0881) (0.0024) (0.0033) 
Lambda -0.577 -0.370 
(0.0006) (0.0012) 
Rho -0.85 -0.50 
Observations 9536 16402 9536 9536 
a Significant Coefficients at 95% in bold, at 90% with an "'. 
b Survey Regression corrected for the effects of clustering (all regressions are corrected for weighting). 
2 Theoretically such identifying variables are not necessary, but without them we are relying on the 
functional form to identify the model [Stata Corporation (l997b: 188)]. 
3 I have also used age rather than experience in the selection equation, as logically this is perhaps more 
likely to determine whether or not someone is observed in employment. In practice the variables are highly 
correlated (due to the derivation of the experience variable) and so the change is a subtle one. 
4 Younger children are likely to have more of an impact on whether females are observed as employed, as 
childcare still falls largely in the female domain. I have therefore used children below school leaving age 
(6) as a variable in the female regressions. For males, however, any effect that children may have is more 











Table 5.2 Wage Equation Estimates for African Femalesa 
Dependant Variable: Log of Hourly Earnings 
Explanatory OLS Tobit Sample Sample 
Variable Regressionb Regression Selection Selection 
(Two-Step) (FIML) 
Education 0.136 0.244 0.117 0.124 
(0.0037) (0.0056) (0.0002) (0.0002) 
Experience 0.010 0.166 -0.006 0.0002 
(0.0030) (0.0055) (0.0002) (0.0002) 
Squared 0.0009 -0.002 0.0003 0.0002 
Experience (0.00007) (0.00009) (0.000003) (0.000004) 
Rural Dummy -0.167 -0.560 -0.087 -0.120 
(0.0324) (0.0435) (0.0013) (0.0015) 
Constant 0.278 -4.247 0.892 0.648 
(0.0909) (0.1389) (0.0051) (0.0074) 
Lambda -0.286 -0.172 
(0.0015) (0.0029) 
Rho -0.39 -0.23 
Observations 6168 20510 6168 6168 
a Significant Coefficients at 95% in bold, at 90% with an *. 
b Survey Regression corrected for the effects clustering (all regressions are corrected for weighting). 
These equations are of interest in themselves, but their purpose in this study is to develop 
an imputed wage variable, and so I will not spend a long time analysing the coefficients. 
It is clear from the results of all four models, however, that for both genders education has 
a significant and positive influence on the wage rate, and living in rural areas has a strong 
negative effect. Furthermore, a significant coefficient on lambda in the sample selection 
models indicates a selection bias in the data, and in particular a negative rho signifies an 
inverse relationship between the error terms of the selection and wage equations. 
Predicted wages from estimates that are Wlcorrected for this bias will therefore be lower 
than they should be across the population.s Indeed, the downward bias in the OLS 
estimates can be seen in tables 5.3 and 5.4 below, where I have presented some summary 
statistics for the four different predicted log of wage variables. These have then been 
transformed into actual imputed wage variables, and these summary statistics are 
used (up to age 16). 
5 This is an interesting result, as we would usually expect rho to be positive in a sample selection equation 
for wages. That it is negative suggests that those who are not observed in employment have unobservable 
characteristics that are associated with higher wages than those who are observed in employment. This 
result can be seen as a facet of the unusual unemployment situation in South Africa, and can possibly be 
linked to the observation in chapter two that unemployment is actually much higher among those with some 
education than among those with none at all. This perhaps suggests a disproportionately large pool of 












presented in table 5.5. 
Table 5.3 Summary Statistics 0/ Predicted Log Wage (Male) 
Variable Mean Median Min Max Kurtosis Skewness 
LhatOLS 1.749 1.751 0.104 3.595 2.61 0.01 
LhatTOB 0.557 0.560 -1.885 3.207 2.60 -0.009 
LhatSTEP 2.113 2.135 0.736 3.670 2.61 -0.11 
LhatML 1.983 1.998 0.512 3.641 2.62 -0.07 
Observations: 16402 
Table 5.4 Summary Statistics 0/ Predicted Log Wage (Female) 
Variable Mean Median Min Max Kurtosis Skewness 
LhatOLS 1.487 '1.510 -0.103 3.322 2.56 -0.03 
LhatTOB -1.070 -1.032 -4.041 2.691 2.56 0.13 
LhatSTEP 1.827 1.847 0.457 3.385 2.62 -0.07 
LhatML 1.691 1.710 0.234 3.359 2.59 -0.05 
Observations: 20510 
Table 5.5 Summary Statistic Comparisons/or Imputed Wage Variables 
Variable Male Female 
Mean Min Max Mean Min Max 
WhatOLS 6.551 1.110 36.423 5.114 0.902 27.708 
WhatTOB 2.431 0.152 24.693 0.647 0.018 14.752 
WhatSTEP 9.134 2.087 39.236 6.931 1.579 29.509 
WhatML 8.086 1.669 38.128 6.130 1.263 28.764 
Hrwage 5.415 0 367.013 2.606 0 617.000 
Hrwage(>Oy 9.314 1.003 367.013 8.665 1.006 617.000 
, . 
a Calculated only for the mdlvlduals where wage IS greater than zero 
It is evident from tables 5.3 to 5.5 that the variables produce quite different estimates of 
the log wage and wage. The two sample selection equations produce a similar range of 
estimates and mean, although the maximum likelihood technique (which is theoretically 
preferred) produces lower wages on average for both males and females. Both however 
are higher than the simple OLS estimates, as reflected in the negative value of rho. 
The Tobit model is perhaps the most interesting, and produces estimates that are 
considerably different from the other three. Although they show the same broadly normal 
distribution as the other models6, the log wage estimates are much lower and this is carried 











through to the imputed wages. This illustrates the fundamental difference between the 
Tobit model and the others, in that the Tobit is a modelling of the latent wage, whose 
observation is conditional on it being greater than zero. With such 'a large number of non-
employed individuals we would expect this to be reflected in low average log wage (and 
therefore wage) estimates. Indeed for females, where around 70% of individuals are 
observed with zero wages, both the mean and median log wage are unsurprisingly less 
than zero. 
This should not concern us, however, as we are interested in a proxy for the offered wage 
which is based on the characteristics of individuals and reflects the censored nature of the 
data. While not a good estimate of an actual predicted wage, the Tobit estimates will 
provide a relevant proxy for the wage offer of individuals. My choice therefore lies 
between the FIML sample selection model and the Tobit model. Given my concern with 
finding a proxy for the imputed wage rather than actual estimates, it is convenient to use 
the Tobit results with their simple interpretation as estimates that correct for a simple 
censoring of the data. 7 
5.3 The Participation Decision 
In a pure neo-classical modelling of labour supply the next step of the analysis would be to 
jointly estimate the participation and hours decisions, using either a simple Tobit model, 
or a more general sample selection equation. However, this can only be correct if there is 
no distinction to be made between participation and employment, as such a modelling 
would effectively group the unemployed with true non-participants. I have argued that 
this distinction is extremely important in South Africa, and that the South African labour 
market is characterised by rationing in the form of involuntary unemployment. While a 
neo-classical approach is appropriate if the aim is purely to produce estimates of hours 
elasticities (corrected for selection into employment), it would miss an important element 
with Kurtosis of close to three and very little skewness, they approximate the normal distribution. 
7 This is especially so given that censoring or selection is essentially two-fold in South Africa, fIrst on 
participation and then on fInding employment. It is perhaps better therefore to opt for the simple model and 











of the labour market along the way.s Given the concern of this study with unemployment, 
a pure neo-classical approach is not appropriate therefore, and the next step in my analysis 
is slightly different. In this section I exclusively model the decision to participate in the 
labour market, before going on at the next stage to analyse selection from participation 
into employment, and finally the hours supplied decision. 
I have modelled the participation decision using a probit model, whereby the dependent 
variable is a dichotomous variable equal to one if the individual is a participant and zero if 
a non-participant. The model can be interpreted in terms of a latent propensity to 
participate (P*), which is determined by a number of characteristics and results ill 
observed participation when greater than zero. 
Theoretically participation is determined by evaluating the market wage offer against the 
reservation wage, and the right-hand-side of the model should therefore include the market 
wage offer relevant to each individual, and factors that are thought to determine the 
reservation wage. I have thus specified my model to include as independent variables the 
hourly wage offer, weekly non-wage income, number of children, and dummy variables 
for age group and marriage. In table 5.6 below I have presented the results of this model, 
both in the form of pro bit coefficients and the corresponding marginal probability effects. 
The pro bit coefficients can be interpreted as a change in the underlying propensity to 
participate for a unit change in the respective dependant variable. Their sign and 
significance level therefore give an indication of the nature and strength of the relationship 
between each characteristic and the propensity to participate.9 Perhaps easier to relate to, 
however, is the partial change in the probability of participation, as expressed by the 
marginal probability effects. The marginal effect is the slope of the probability function 
relating a specific independent variable to the probability of participation, while holding 
all other variables constant [Long (1997:72)]. However, due to the non-linearity of the 
cumulative normal probability function, the magnitude of this effect depends on the values 
8 Indeed, at a later stage I will follow the neo-classical procedure in estimating such elasticities. 
9 There is a problem with this interpretation, however, originating from the fact that the variance of p* is 
unknown. The meaning of a change in the coefficients is therefore unclear, and in particular it will be 











of the independent variables at which the density function is evaluated.!O A common 
method, and one that is used here, is to calculate the marginal effect at the mean values of 
the independent variables, and this needs to be kept in mind when interpreting the 
coefficients. Finally, it is clear that the small change implied by measuring the slope of 
the probability function will not be appropriate for dummy variables, which in nature are 
not continuous. The marginal effects for dummy variables therefore express the change in 
probability of participation, for a change in the dummy variable from zero to one. 
Table 5.6 ProMt Estimates of the Participation Decisiona b 
Dependant Variable: Labour Market Participation (Broad Defmition) 
Variable . Probit Coefficients Marginal Probability EffectsC 
Male Female Male Female 
Imputed Wage 0.126 0.451 0.026 0.172 
(TOBIT) (0.0170) (0.0380) (0.0032) (0.0142) 
Non Wage Income -0.0004 -0.0003 -0.00007 -0.0001 
(0.0001) (0.0001) (0.00002) (0.00004) 
Marriage Dummy 0.295 -0.310 0.058 -0.119 
(0.0435) (0.0276) (0.008) (0.0106) 
Childrend 0.074 -0.113 0.015 -0.043 
(0.0141) (0.0161) (0.0029) (0.0061) 
Aged 25-34 0.307 0.194 0.059 0.073 
(0.0452) (0.0357) (0.0086) (0.0123) 
Aged 35-44 0.098* -0.069* 0.020* -0.027* 
(0.0636) (0.0415) (0.0125) (0.0159) 
Aged 45-54 -0.287 -0.388 -0.066 -0.152 
(0.0639) (0.0409) (0.0158) (0.0161) 
Aged 55-64 -1.075 -1.174 -0.324 -0.438 
(0.0616) (0.0468) (0.0227) (0.0146) 
Constant 0.681 0.301 
(0.0410) (0.0321) 
Observed Prob(Part) 0.848 0.606 . 
Predicted Prob(Part) 0.876 0.621 
Pseudo R-Squared 0.12 0.13 0.12 0.13 
Observations 16402 20510 16402 20510 
a Significant coefficients at 95 Yo in bold, at 90% with an *. 
b Robust standard errors, corrected for clustering in sample design. 
C Calculated at the mean of other independent variables. 
d Children under 6 for females, and under 16 for males. 
There are a number of findings that emerge from the results in table 5.6. Firstly we can 
see that almost aU coefficients are significant, the exception being the second age dummy 
variable. As would be expected, the wage variable has a positive effect on the probability 











of participation, although this effect is considerably smaller for males with mean 
characteristics than for females. Increased wages would appear much more likely 
therefore to draw females into the labour market than males, a finding which seems logical 
given the traditional roles of the two genders. 
The non-wage income variable is also significant, but with negative sign. Given the 
suggestion by Klasen and Woolard that the unemployed attach themselves to earning 
households as a coping mechanism, this negative coefficient might imply that the 
propensity of these attached unemployed to participate may fall as the household income 
rises. Such an argument is indeed common in Western economies with respect to welfare 
benefits and their impact on motivation. The marginal probability effect of the non-wage 
income variable is tiny, however, for both males and females, and consequently we should 
not be too concerned by such an argument. II This is indeed an unsurprising finding given 
the generally low levels of household income among Africans. 
The dummy variables for marriage and children are significant in the models, and both of 
these exert a positive (although reasonably small) influence on the probability of 
participation for males. This again is a logical result, as the incentives for participation are 
likely to be much larger for males with a spouse and children to support. For females the 
effect is the opposite, with both marriage and children associated with a lower probability 
of participation. Furthermore, the magnitude of these marginal effects are greater (in the 
opposite direction) for the average female than they are for the average male. 
The age dummies also produce some interesting results, and indicate a pattern in 
participation over age that is similar for both males and females. The reference group here 
is 16-24 year-olds, and we can see that the next age grouping (25-34) is associated with a 
significant increase in the probability of participation. Subsequent age groups then show a 
decline in probability, with 35-44 year olds not significantly different from 16-24 year-
olds, and the following two age groups exhibiting progressively negative and significant 
marginal effects. There would thus appear to be an inverted-U-shape relationship between 
participation of the average individual and age, with a peak in the 24-25 age group. 











Finally, it is worth noting that the model predicts a probability of 0.88 that the average 
male will participate, and 0.61 for the average female. Both of these are slightly greater 
than the observed proportions or participants. 
5.4 The Ability to Find Employment 
Having estimated a model of labour market participation, the next step in my analysis is to 
try and explain the subsequent selection into employment of those that participate. I have 
therefore estimated a second probit model of employment for those who are classed as 
labour market participants. There is of course a possibility of selection bias, stemming 
from the non-random selection of individuals as labour market participants, and I have 
therefore incorporated a selection term to correct for this. The selection term is the inverse 
Mills ratio, which was mentioned in chapter three, and is the ratio of the probability 
density function to the cumulative distribution function as calculated from the 
participation probit. This is essentially like performing a Heckman two-step procedure 
therefore, but where the second model has a dichotomous dependent variable. 12 
The relevant independent variables for this model are those which are· thought to 
determine the chances of being employed, given a desire for employment. Education and 
experience will therefore be the key variables, and there are also good reasons to include 
dummy variables for location, especially given the perceived uneven distribution of 
employment opportunities in South Africa. Employment was therefore regressed on these 
variables, and the results are presented in table 5.7. 
Taking the education and experience variables first, there are some interesting differences 
that emerge between males and females. As expected education has a positive and 
significant relationship with employment for both, but for males the effect is considerably 
lower. For a male with mean characteristics, the results suggest that an extra year of 
a 0.07 (or 7%) reduction in the probability of participation for the average male. 
12 We should be aware that the two-step procedure generates inefficient estimators when applied 
conventionally, and while STATA can correct for this in the standard two-step model it has no 
corresponding command for the situation where we have two dichotomous dependant variables. However, 
the errors reported are Huber-White measures of robust standard errors, which are correct in measuring the 











education is associated with a 0.01 (or 1%) increase in the probability of employment, 
which is not an enormous amount: For females, the effect is roughly four times as much. 
This suggests that education is considerably more important in influencing the 
employment opportunities of women, and is maybe a reflection that higher female 
unemployment has created an extra premium on education. The experience term lends 
further support to this suggestion, and while this is insignificant for males it shows a 
significant and positive relationship for females, with a 0.02 increase in probability for the . 
average femaleY With such high unemployment generally, however, we would expect a 
similarly high premium on male education, and the magnitude of the difference is perhaps 
suggestive of other factors at work. One possible suggestion is that the type of work 
available for females generally requires a higher level of education, and that males 
therefore have less scope to compete in the labour market on grounds of education. 
Additionally it is possibly indicative of a generally poor standard of education (hindering 
the ability of males to distinguish themselves in the labour market), which females are 
perhaps able to make better use of. 
From the location variables it would appear that certain provincial differences have a 
particularly strong effect on the chances of finding employment. The reference province is 
the Western Cape, which has the lowest general unemployment rate (see table 2.4). For 
both males and females, the Eastern Cape and Northern Province are associated with 
significantly lower probabilities of finding employment. Indeed, for the average male 
participant the probability of finding employment falls by over 0.2 if he is resident in 
either of these provinces (compared to the Western Cape). For females the effectin the 
Eastern Cape is much smaller, but in the Northern Province it is also very high (0.11). 
The Eastern Cape and Northern Province wer~ identified in chapter two as areas where 
unemployment is of particular cause for concern, and this concern seems to be supported 
by the econometric analysis. As mentioned earlier, these two provinces share a common 
to repeat the data collection followed by estimation again and again [Stata Corporation (I997b:236-237)]. 
13 The squared experience tenn has a negative (although insignificant) coefficient for the female sample, 
suggestive of an element of diminishing returns to experience. For males the squared tenn is significant and 
positive, but very small. Given the insignificance of the non-squared tenn however, it is difficult to make 











feature in containing much of the former homeland areas. It is difficult to ignore the link 
between the two, and it would appear as if this legacy of apartheid has left significant 
disparities across regions of the new South Africa. These are not the only regions that 
stimulate concern, however, and the model also suggests that Kwa-Zulu Natal, North West 
and Mpwnalanga are associated with much lower chances for males of finding 
employment. 
Table 5.7 Probit Estimates of the Ability of Participants to Find Employmen~ b 
Dependant Variable: Employment 
Variable Probit Coefficients Marginal Probability EffectsC 
Male Female Male Female 
Education 0.034 0.095 0.011 0.038 
(0.0056) (0.0060) (0.0018) (0.0024) 
Experience 0.003 0.053 0.001 0.021 
(0.008) (0.0052) (0.0027) (0.002l) 
Squared Experience 0.0007 -0.00007 0.0002 -0.00003 
(0.0002) (0.0001) (0.00005) (0.00004) 
Rural Dummy 0.164 -0.020 0.053 -0.008 
(0.0455) (0.0437) (0.0146) (0.017) 
Eastern Cape -0.652 -0.292 -0.237 -0.008 
Dummy (0.1169) (0.1171) (0.0451) (0.0174) 
Northern Cape -0.140 -0.033 -0.047 0.013 
Dummy (0.2105) (0.1665) (0.0741) (0.0664) 
Free State -0.098 -0.101 -0.033 -0.040 
Dummy (0.1195) (0.1176) (0.0408) (0.0469) 
Kwa-Zulu Natal -0.364 -0.046 -0.126 -0.018 
Dummy (0.1155) (0.1154) (0.0419) (0.0460) 
North West -0.266 -0.113 -0.092 -0.045 
Dummy (0.1210) (0.1200) (0.0438) (0.0478) 
Gauteng -0.200 -0.055 -0.067 -0.022 
Dummy (0.1247) (0.1209) (0.0431) (0.0482) 
Mpumalanga -0.319 -0.117 -0.112 -0.047 
Dummy (0.1204) (O.l120) (0.0445) (0.0478) 
Northern Province -0.562 -0.277 -0.204 -0.110 
Dummy (0.1319) (0.1264) (0.0513) (0.0496) 
Selection Term 1.244 0.561 0.405 0.223 
(0.0882) (0.0772) (0.0294) (0.0307) 
Constant -2.058- -2.281 
(0.1468) (0.1376) 
Observed 0.706 0.512 
Prob(Emp) 
Predicted Prob{Emp) 0.738 0.521 
Pseudo R-Squared 0.14 0.12 0.14 0.12 
Observations 13690 12158 13690 12158 
a Significant coefficients at 95% in bold, at 90% with an •. 
b Robust standard errors, corrected for clustering in sample design. 











The effect of the rural dummy variable is also interesting, as for males it is positive and 
significant. The effect is also relatively large, and suggests that the chances of finding 
employment are significantly improved for males living in rural areas (when controlling 
for other factors). This is slightly surprising, although not altogether without explanation. 
While table 2.3 suggests that male unemployment is higher in rural areas than urban, there 
is not nearly as large a difference as for female unemployment, which indeed appears to 
form much of the urban-rural dichotomy. Furthermore, the five provinces just discussed 
are predominantly rural provinces, and it is likely that much of the rural effect is captured 
in these results. It would appear therefore that rural unemployment for males is not such a 
large problem per se, but a problem specific to certain predominantly rural provinces. 
Finally, we can also see that the selection term is significant in the model and returns a 
positive coefficient. This signifies a positive relationship between the error terms of the 
participation and employment equations, and suggests that the non-participants not 
included in the employment sample have unobservable characteristics associated with 
lower chances of employment than participants do. This makes sense, and were we not to 
correct for selection bias we would therefore obtain predicted probabilities of employment 
that were biased upwards for the population as a whole. 
5.5 Estimating Hours Models of Labour Supply 
Having made the distinction between participation and employment and examined the· 
factors associated with these two stages of the labour supply process, I will now move on 
to investigate the final decision of those that find employment, over how many labour 
hours to supply. There are a number of ways in which this stage can be approached, and I 
shall estimate three different models for purposes of comparison. 
The first model is a continuation of the step-by-step approach that I have been following, 
and extends the second probit equation for employment into a joint estimation of 
employment and hours by Tobit model. Again, there is a selection term included to 
correct for selection at the participation stage. We can therefore interpret this model as a 











In only including participants in the sample, and then corrects hours estimates for 
censoring in the subsequent ability to find employment. 14 The inclusion of a selection 
term in a Tobit model is not something that is conventionally done, however, and in 
particular I am unsure about the correctness of the standard errors and the subsequent 
efficiency of the estimators. IS 
Consequently, I have estimated a standard neo-classical interpretation of the labour supply 
model as my second equation, grouping non.:participants and the unemployed together. 
This model uses the entire sample to estimate a Tobit labour supply equation that is 
corrected for a simple censoring of the hours variable, and is perhaps more likely to give 
us efficient estimates of hours elasticities. 
The third model is then a simple (uncorrected) OLS estimation of the labour supply 
equation only for those who are observed as employed. It is included to compare the other 
models with the relationship that is observed among those who are employed, and cannot 
be used to draw more general inferences about the population parameters because it is 
likely to suffer from sample selection bias. Tables 5.8 and 5.9 contain the estimated 
equations for the male and female samples, where the variables thought to influence the 
hours decision are the wage rate, non wage income, age, number of children, and dummy 
variables for marriage and rural area. 16 
The first equation shows only the four age dummies as being significant determinants of 
male hours at the 95% level, with the rural dummy and selection term also showing 
significance at 90%. For African males therefore, age appears to have a strong association 
with desired labour hours, with a positive increment as we move through the age groups. 
It is also noticeable that, although insignificant, the wage term has a negative coefficient 
and the non-wage income term is positive. rhis is perhaps contrary to what we would 
expect. 
14 In a sense, therefore, this is an attempt to achieve the theoretical distinction between participation and 
employment that is made in the simultaneously estimated 'double hurdle' model, mentioned in chapter 3. 
15 Furthermore, STATA does not allow us to calculate robust standard errors with a Tobit model, and we 
must therefore be aware of this concern when considering the results. 
16 While there is no solid reason to believe that location will influence the hours supplied decision, I 











Age also appears to be important for females, although this time there are several other 
variables that show significance. The wage term is significant and positive, and indeed the 
wage appears to have a large effect on the Tobit index of desired hours. The non-wage 
income term is also significant and positive, although much smaner, and the children 
(under 6) variable shows an expected strong negative effect on desired labour hours. 
Living in a rural area also appears to be associated with lower hours for females. Again, 
we can see distinct differences in male and female labour supply responses from these 
equations, and in particular, the significance of the wage variable for females and not for 
males suggests that female labour supply in general is more responsive to fluctuations in 
wages. 
Table 5.8 Estimates of Labour Supply Equations (Males) a 
Dependant Variable: Hours 
Variable Tobit with Neo-classical Simple OLS 
Selection Tobit (Employed 
(Participants) (whole sample) Participants) b 
Imputed Wage -1.679 2.158 -0.208 
(TOBIT) (1.5496) (0.1382) (0.0732) 
Non Wage Income 0.007 -0.005 -0.00004 
(0.0042) (0.0019) (0.0017) 
Aged 25-34 8.434 18.100 -0.1760 
(3.6512) (0.9528) (0.5640) 
Aged 35-44 15.236 18.302 0.190 
(1.4570) (1.0951) (0.6513) 
Aged 45-54 23.060 14.084 -0.192 
(3.7323) 0·2040) (0.6852) 
Aged 55-64 40.665 0.070 -0.612 
(12.1440) (1.3181 ) (0.7366) 
Children Under 16 -0.379 1.993 0.092 
(0.9335) (0.2566) (0.1171) 
Marriage Dummy 3.892 12.765 0.166 
(3.630) (0.7493) (0.3869) 
Rural Dummy 1.103* -0.582 1.846 
(0.5652) (0.6312) (0.4356) 
Selection Term 26.445* 
(14.629) 
Constant -29.869 -7.751 44.139 
(18.542) (0.9292) (0.6309) 
Observations 13690 16402 9536 
a Significant coefficients at 95% in bold, at 90% with an •. 
b Survey regression corrected for the effects of clustering. 











The neo-classical Tobit specification models the participation and hours decisions jointly 
over the whole sample, correcting for censoring of the hours variable due to non-
participation. The interpretation of the dependant variable is therefore of a latent measure 
of desired hours, with desired hours only becoming observed when they are greater than 
zero. Where is falls short is that it does not account for the possibility of unemployment, 
and assumes that censoring will only occur through variables associated with participation. 
It is nevertheless interesting to examine the results that this neo-classical assumption 
produces, and it is indeed likely that a simple correction for censoring will produce fairly 
reliable estimates of overall supply elasticities. 
Table 5.9 Estimates of Labour Supply Equations (Females) a 
Dependant Variable: Hours 
Variable Tobit with Neo-classical Simple OLS 
Selection Tobit (Employed 
(Participants) (whole sample) Participants) b 
Imputed Wage 8.864 11.614 -0.187 
(TOBIT) (1.2634) (0.4233) (O.1155) 
Non Wage Income 0.005 0.0006 0.003 
(0.0021 ) (0.0023) (0.0012) 
Aged 25-34 19.662 23.432 0.477 
(1.2811) (1.4311) (0.6148) 
Aged 35-44 26.023 27.078 1.348 
(1.3384) (1.5261 ) (0.6511) 
Aged 45-54 27.120 21.564 0.411 
(1.7553) (1.6454) (0.6953) 
Aged 55-64 31.554 -1.123 1.305 
(3.0796) (1.9143) (0.9078) 
Children Under 6 -4.734 -5.712 -0.243 
(0.6783) (0.6677) (0.2796) 
Marriage Dummy 0.184 -5.750 -1.492 
(1.0644) (0.9142) (0.3599) 
Rural Dummy -2.411 -11.982 0.501 
(0.8149) (0.9282) (0.4657) 
Selection Term -7.527 
(3.1632) 
Constant -9.496 -36.802 40.466 
(3.3408) (1.4787) (0.6615) 
Observations 12158 20510 6168 
a Significant coefficients at 95% in bold, at 90% with an ... 
b Survey regression corrected for the effects of clustering. 











although more coefficients are now significant. For both males and females the coefficient· 
on wages is positive and significant, with the effect again much larger for females. When 
weighted for the mean values of the wage rate and hours, these translate into elasticities 
(on the desired hours index) of 0.12 for males and 0.18 for females. The effect of other 
household income on hours is negative and very small for males, while for' females it is 
insignificant. The child and marriage variables illustrate once again one of the 
fundamental differences between male and female labour supply, and are significantly 
positive for males while significantly negative for females. The rural dummy variable is 
also significant in the female equation, and reaffirms the suggestion (from the first 
equation) that rural females are associated with lower desired hours than urban inhabitants. 
Finally, the age dummies indicate in both cases that the middle three age groups are 
associated with significantly higher desired hours than the youngest and oldest groups. I? 
Finally, a comparison with the OLS estimates for the sample of workers is interesting. 
The OLS estimates can only be interpreted with respect to the sample who are actually 
working, and as such are not terribly useful for deriving labour supply elasticities and 
effects across the population. However, the results do tell us something about the nature 
of the relationship between hours and various factors for workers. The most striking 
feature of both equations is the insignificance of most of the variables, indicating that most 
of the traditional variables are not associated with hours for the working sample. One 
possible interpretation of this is that it is a reflection of the institutional constraints 
inherent in the labour market, and that once individuals are in employment, they have very 
little scope to vary their hours. Indeed, in a high unemployment economy characterised by 
excess supply oflabour, such an explanation is especially feasible. 
There are a couple of exceptions to this in the equations, noticeably the wage rate (which 
has a negative relationship) and rural dummy. variable for males, and the marriage and 
second age dummy for females. This perhaps indicates that male workers in rural areas 
are expected to work for longer hours than. urban workers, and that low-wage male 
17 We should note when interpreting these coefficients that they refer to the combined effect of participation 
and actual hours worked on the latent desired hours variable. It is useful and indeed possible to decompose 
this effect using a method developed by McDonald and Moffitt [Long (1997:210)], although unfortunately 











workers in general work longer hours than higher-wage workers. Married female workers, 
meanwhile, are likely to work fewer hours that those who are not married. I will now 
carry these results into the final concluding section, where I will draw together the various 











Summary and Conclusions 
Unemployment is perhaps the key economic and social issue in South Africa at the end of 
the 1990s. Indeed, finding tenable solutions to the problem, which will allow the 
simultaneous achievement of the dual goals of poverty and inequality reduction, will be 
crucial for the success ofthe economy as we move into the new century. It is evident from 
the figures presented in chapter two that present unemployment rates in South Africa are 
worryingly and unacceptably high, at around 29% in a broad sense and 16% when only 
including active work-seekers. Furthermore, they are distributed disproportionately 
among different population groups within the country. The big question, and the focus of 
significant debate among economists, politicians and the general population, is what can 
be done to ease this situation while at the same time meeting other important economic 
and social goals. 
The unemployment debate to date has been varied, encompassing many aspects of the 
incidence and nature of unemployment in South Africa. In particular, and in line with the 
more general international debate on unemployment, it's main focus has been on the 
labour market, and specifically on issues of market flexibility. There has been general 
agreement for some time that certain reforms to the labour market are required, but much 
uncertainty as to the type of reforms which are necessary to avoid potential adverse effects 
on inequality and poverty. Consequently, there have been various studies investigating 
certain facets of the labour market, in order to clarifY the situation and provide for more 
informed policy decisions. In this study I have undertaken an investigation of South 
African unemployment from a labour supply perspective, with the aim of contributing to 
this debate through providing greater insight into the workings of the labour market on the 
supply side. 
Following an introductory first chapter, the second chapter of the study presented a 
detailed breakdown of South African unemployment figures, followed by a discussion of 
certain elements of the unemployment debate which arise from these figures. From this 











population. In particular, unemployment in South Africa is a greater problem for females 
than for males, and a much greater problem for Africans than for any other population 
group. Given that Africans make up around 70% of South Africa's potential labour force, 
it is clear that solutions to the African unemployment problem are vital if progress is to be 
made. 
It is also apparant from the figures in chapter two that unemployment varies significantly 
by location, with the rural market appearing worse at providing jobs than the urban 
market, a factor also reflected in generally higher unemployment in rural provinces. As 
Klasen and Woolard suggest, however, a proportion of this rural unemployment may in 
fact be disguised urban unemployment, and a consequence of the coping strategies of the 
unemployed. This breakdown also highlighed two provinces, the Eastern Cape and the 
Northern province, where unemployment is an exceptionally large problem, with the broad 
rate in excess of 40%. These provinces are alike in that they are predominantly rural, and 
contain significant areas of the former African homelands. The scale of the problem 
persisting in these regions indicates the need for a special policy focus on labour market 
problems and opportunities in these provinces. 
A further aspect of unemployment to arise from chapter two is its profile across age 
groups. The figures suggest that unemployment is very much a youth phenomenon, with 
broad unemployment rising to a staggering 65% (45% narrow) among Africans between 
the ages of 16 and 24. Again, this facet forms an important element of the debate and is 
especially linked to arguments concerning the inability of wages to fall among young 
workers, and the more general inflexibility of the labour market. 
From chapter two we obtained a broad picture of the unemployment problem in South 
Africa and an insight into some of the key issu~s that underpin the policy debate. What is 
most clear is that unemployment is primarily (although certainly not exclusively) a 
problem of the African population group, and of the young among this group. This point 
was carried into the next chapters, where the analysis of labour suppy was focussed on the 











Chapter three critically discussed the theory and econometrics behind the modelling of 
labour supply, and identified a number of conventionally used econometric techniques for 
overcoming the problems that such a modelling entails. Chapter four then provided an 
introduction to the October Household Survey dataset, and presented summary statistics 
for characteristics of the African population that are of interest with respect to the 
modelling of labour supply. This descriptive analysis was conducted seperately for males 
and females, as it was decided that there were good a priori reasons to believe that the two 
labour markets operate in very different ways. 
The analysis of chapter four was largely a prelude to the econometrics of the next chapter, 
but it uncovered some important features of the data with respect to differences in 
characteristics between workers and non-workers, and across genders. In particular, the 
difference in average years of education between male workers and non-workers is not as 
marked as we might expect, and much less than that for females. Furthermore, while the 
non-wage income variable is fairly constant in mean across the male sample, it is 
considerably higher for females in the worker category. These two observations together 
perhaps suggest that the importance of education· for females gives a labour market 
advantage to those from families who can afford access to better education, an advantage 
that is not evident for males. 
The statistics also corresponded with some of the observed differences in unemployment 
rates from chapter two, and showed links with several of the theoretical ideas unearthed in 
the debate around these figures. For example, they showed that working males are less 
likely to live in rural areas than non-working males, and more than twice as likely to be 
married. These are consistant with the rural/urban unemployment figures, and the coping 
mechanism hypothesis of Klasen & Woolard respectively. 
Chapter five provided the bulk of the analysis, in the form of a step-by-step econometric 
modelling of the labour supply decision, with respect to the dependent and independent 
variables presented and discussed in chapter four. The first step of this analysis was to 











individual in the sample. Four alternative methods of estimation were used, and an 
imputed wage variable was then constructed from the Tobit specification. 
Next the participation decision was analysed, usmg a probit model for dichotomous 
dependent variables. The imputed wage, non-wage income, marriage, children and age all 
displayed significant relationships with participation, and two main conclusions can be 
drawn from this stage. Firstly, wages are an important determinant of participation in the 
African labour market, and more so for females than for males. Consequently, we can say 
that increased wages are more likely to draw the average female into the labour market 
than the average male. At the same time, however, policies which result in falling wages 
are likely to reduce the participation of females still further relative to males. Given the 
acknowledged importance to the development process of female participation in the labour 
market, this is something which should be seriously considered when formulating labour 
market policy. 
Secondly, the relationship between participation and the non-wage income variable is 
negative, indicating that the probability of participation falls as alternative household 
income increases. This effect appears to be small however, and suggests that as the 
African population become more affluent the reduction in labour force participation 
should not be excessive. It also has implications for the theory espoused by Klasen and 
Woolard with regard to household formation strategies. They suggest that a major coping 
strategy of the unemployed is to adapt household structures, possibly to the extent where 
the unemployed may put an upward pressure on wages through their effect on raising the 
sufficiency requirements of the household earner. A negative relationship between non-
wage income and participation suggests that as households become richer, the unemployed 
among them may have less desire to participate. Such coping strategies may therefore 
become more permanent states of affair ifwage~ among workers rise too much. However, 
we have noted that this effect is small among the African population, and thus this process 
of events should not be seen as too much of a concern. 
The next set of conclusions to be drawn relate to the second phase of the labour supply 











The results again derive from a probit model, and there are several important findings. 
First of all, education naturally appears to be a significant and positive factor in 
determining the ability of participants to find employment, although the probability effect 
is almost four times stronger for the average female than for the average male. 
Indeed the influence of education is surprisingly low among males. This may be as a 
result of relative homogeneity in educational background among the African population, 
and there is a strong possibility that additional labour market skills (not reflected in years 
of education) play an important role. However we would then expect some of these other 
skills to be picked-up in the experience variable, and this does not appear to be the case. 
The indication may therefore be that the selection of participants into employment is more 
of a random occurance, and perhaps strongly influenced by factors such as location, 
extensiveness of search, and even luck. This is not a surprising conclusion given that low 
average educational achievement would tend to confine African males in many cases to 
manual and relatively unskilled labour, of which there is only so much. 
It is especially interesting that high rates of unemployment appear to have resulted in 
premia on education and experience (in terms of employment) for women,· but not for 
men. Perhaps this tells us something about the type of employment opportunities that are 
potentially available for women and men, with female opportunities more likely to require 
a degree of formal education. Alternatively, it may be indicative of the persistance of the 
traditional role of females within the household, whereby educated females are more likely 
to persist in actively searching for employment, as well as undertaking a more informed 
process of search. 
For females therefore, increased educational opportunities would appear likely to have a 
sizeable positive effect on the ability to find employment, a conclusion which supports the 
policy focus on female education emphasised by much of the development literature. For 
males, education does not seem as important, although this does not necessarily mean that 
male education is an unimportant focus for policy. As mentioned above, it is likely that 











precisely because of it's low level, confining many African males to unskilled jobs, and 
thus relegating education to a factor of little importance. 
The ability of males to find employment does appear to be strongly influenced by location 
however. In particular, the Eastern Cape and Northern Province are areas where the 
chances of finding employment fall by more than 20% from those in the Western 
Province. Other rural provinces, including Kwa-Zulu Natal, Mmpumalanga, and North 
West, are also associated with a marked reduction in the probability of finding 
employment. Moreover, a positive coefficient on the rural dummy variable suggests that 
finding unemployment in rural areas is not such a problem per se, but a problem of certain 
rural provinces. This ties in especially well with the household adaption theory of Klasen 
and Woolard, as there is a strong case to be made that work-seekers return for support to' 
households particularly in the fonner homeland areas. Ironically, these households are 
often very poor already, and this strategy is only likely to exacerbate the poverty in these 
areas. 
Surely therefore there is a need to focus policy on the potential for developing stronger 
labour markets in these areas, that will provide more opportunities for workers who return 
here for family support, and also for the families already in these areas. An alternative 
focus could be on schemes to ease the plight of workseekers in the urban areas, where 
there is arguably greater employment potential. Housing schemes and search advice 
centres, for example, could encourage more people to remain in areas where opportunities 
are greater, rather than returning to family support in regions with poorer prospects. A 
dual approach to both labour markets is perhaps best, and should even out the distribution 
of unemployment and dispell some of the discouragement prevalent in both areas. 
The final stage of the labour supply analysis was to estimate a model of hours supplied. 
This was undertaken both as a continuation of the step-by-step approach, and as a 
complete neo-classical Tobit model of the whole process. A simple OLS model was also 
estimated to compare the relationships with those observed among the employed. The 
first specification highlighed again the differences between the male and female labour 











these appear to be considerably more important in influencing female labour supply, 
which is consistant with the idea that traditional family roles are still an important factor. 
The continuation of the step-by-step approach was slightly dissapointing in it's final stage, 
however, due in part to a lack of confidence in the standard errors arising from uncertainty 
around the technique. This suggests the need to think more carefully about the 
econometric problems that this stage of the modelling imposes, and in particular to 
consider the simultaneous estimation of a 'double-hurdle' specification as mentioned in 
chapter three and outlined in appendix 2. These are areas where further work in the South 
African context would prove beneficial. 
In chapter three I underlined the limitations of a neo-classical modelling of labour supply 
in an economy characterised by rationing. Such a modelling is nevertheless commonly 
used in the labour supply literature, and it is interesting to consider the results that such a 
modelling produces in South Africa. I used the Tobit specification to estimate this model, 
which gives coefficients for the combined effects of participation and the hours decision 
on the latent desired hours variable. In this context therefore, participation and ability to 
find employment are in effect bundled together. The resulting desired hours elasticities 
with respect to the imputed wage prove to be 0.12 and 0.18 for males and females 
respectively, controlling for factors such as marriage, children and age. 
On a general level this indicates that labour supply in South Africa should respond 
positively to increased wages, although the response will be inelastic. It would appear 
that, at this stage of development, African labour in general is on the upward sloping part 
of it's labour supply curve. Furthermore, the combined effect on desired hours of non-
wage income is very small (negative) for males, and insignificant for females. These 
findings together suggest that stable or slightly rising wages in the African labour market 
should have a small positive effect on labour supply, and not be of concern in dampening 
the desire to supply labour. Moreover, policies which result in falling wages may impart a 
negative overall effect on labour supply, especially among females. 
Given these findings it would be interesting to extend this work, and a starting point may 











perspective of the relative extent to which wages and other factors influence the 
participation and hours decisions, and a comparison could then be made with a double 
hurdle specification which allows rationing to playa role. This study of the supply-side of 
the African labour market should hopefully provide a useful and relevant starting point for 
such further analysis, and the conclusions which I have drawn may indeed have important 
relevance for the design of policy towards the labour market. At least, it provides a more 
detailed picture of the workings of the supply side of the market, and of the interaction 
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An individual is classified as a labour market participant (in a broad sense) if he/she 
satisfies the following: 
• Will accept ajob if offered [Q3.28], and .... 
• Does not list 'sought or underwent training' as the primary method of seeking work. 
• Does not give 'scholar or student' as a reason for not seeking work in the last 7 days 
[Q3.27] and at same time answer 'yes' to student question in part 2 of the 
questionnaire [Q2.1l]. 
• Does not give 'Illness, invalid, disabled or unable to work' as reason for not seeking 
work and at the same time classify them self with a disability in part 2 of the 
questionnaire [Q2.28]. 
• Does not give 'housewife' as a reason for not seeking work, and at the same time 
classify themself as a housewife in the activities question [Q3. I]. 
• Does not give 'retired' as a reason for not seeking work and at the same time classify 
themselves as retired in th  activities question. 
Classifying Employed 
An individual is then classified as employed ifhe/she satisfies the following: 
• Categorised as 'working full time', 'working part time', or 'with a job but absent from 
work' in the activities question [Q3.1]. 
• Does not give 'off season activity' or 'reduction in economic activity' as a reason for 











• Does not answer question 3.26 on whether he/she would accept a suitable job. The 
design of the questionnaire means that employed people should not answer this 
question. 
Or if he/she; 
• Lists planning and undertaking preparations for starting his/her own business as the 
primary method of seeking employment in the last four weeks [Q3.30]. 
Classifying Unemployed 
• The broad unemployed are then made up of all broad participants, less those III 
employment. 
• The strict unemployed are the broad unemployed, less those who answer 'nothing, but 













The Double Hurdle Model 
The double hurdle model is generalised Tobit model, which is specified in a way that 
allows for unemployed work-seekers to be considered as labour market participants. They 
are therefore distinguished from those non-participants who are not seeking work. 
Following Andersson (1993) the model is specified as follows: 
P·*=X.'a+u· I I I 
Where; 
And; 
R* = Z.'n. + e· I I t-' I 
Where; 
Pi = 0 if Pi*~O 
Pi = 1 if Pi*>O 
Hi = Hi* if Pi = 1 and Hj*>O 
Hi not observed ifP j = 0 and Hi*>O, or ifHi*~O 
Essentially this is an extension of the generalised Tobit model of equations 3.10 and 3.11, 
with the initial latent variable p* now interpreted as the propensity to actually participate, 
rather than the propensity to have a job. This is accomplished by adding additional 
conditions to the second part of the model, stating that for H* to be observed, not only 
must p* be greater than zero, but so must H*. The latent variable H* then becomes 
interpreted as the propensity to find ajob once participating in the labour market. The two 












Fun Regression Results from Wage Equations 




Number of obs 
Number of strata 
Number of PSUs 
Population size 
F( 12, 1940} 









1hrwage I Coef. Std. Err. t P>ltl [95% Conf. Interval] 
---------+--------------------------------------------------------------------
educ .1102238 .0035022 31.473 0.000 .1033554 .1170921 
exper .0289422 .0030202 9.583 0.000 .023019 .0348653 
expersq -.000206 .0000526 -3.920 0.000 -.0003091 -.000103 
RURAL -.3825504 .0287689 -13.297 0.000 -.4389714 -.3261294 
PROV2 .1106088 .0643525 1.719 0.086 -.0155982 .2368157 
PROV3 -.0058127 .1041741 -0.056 0.956 -.2101168 .1984914 
PROV4 -.2742853 .0646195 -4.245 0.000 -.4010159 -.1475547 
PROV5 .2180253 .0622133 3.504 0.000 .0960139 .3400368 
PROV6 .0995374 .0694802 1.433 0.152 -.0367257 .2358006 
PROV7 .2223613 .0613654 3.624 0.000 .1020127 .3427099 
PROV8 .1490629 .0724448 2.058 0.040 .0069855 .2911402 
PROV9 .4870552 .0785106 6.204 0.000 .3330818 .6410286 
cons .4924242 .0736495 6.686 0.000 .3479841 .6368642 
2. Female OLS Regression 
pweight: w 
Stra ta: <one> 
PSU: cluster 
1hrwage I Coef. Std. Err. t 
Number of obs 
Number of strata 
Number of PSUs 
Population size 
F( 12, 1749) 
Prob > F 
R-squared 










educ .1355163 .0037418 36.217 0.000 .1281774 .1428552 
exper .0099373 .003478 2.857 0.004 .0031157 .0167588 
expersq .0000873 .0000656 1. 331 0.183 -.0000413 .000216 
RURAL -.166975 .0324173 -5.151 0.000 -.2305555 -.1033945 
PROV2 .0356457 .0764961 0.466 0.641 -.1143871 .1856784 
PROV3 -.0794252 .1079114 -0.736 0.462 -.2910732 .1322228 
PROV4 -.3221862 .0768693 -4.191 0.000 -.4729509 -.1714215 
PROV5 .062763 .0743413 0.844 0.399 -.0830435 .2085696 
PROV6 .0342542 .082418 0.416 0.678 -.1273934 .1959017 
PROV7 .1832304 .0722561 2.536 0'.011 .0415136 .3249473 
PROVe .0611172 .0832703 0.734 0.463 -.1022019 .2244363 
PROV9 .3553925 .0886344 4.010 0.000 .1815527 .5292322 











3. Male Tobit Regression 
Log Likelihood = -23125.58 
Number of obs 
chi2(12) 






1hrwage I Coef. Std. Err. t P> I t I [95% Conf. Interval] 
---------+--------------------------------------------------------------------
educ I .1623678 .0038512 42.161 0.000 .1548191 .1699165 
exper I .158478 .0039387 40.236 0.000 .1507577 .1661984 
expersq I -.0022667 .0000705 -32.137 0.000 -.0024049 -.0021284 
RURAL I -.1827891 .0311443 -5.869 0.000 -.2438353 -.1217429 
PROV2 I -.7726769 .0729409 -10.593 0.000 -.915649 -.6297048 
PROV3 I -.2331482 .1389581 -1.678 0.093 -.5055211 .0392247 
PROV4 I -.2848527 .0768242 -3.708 0.000 -.4354365 -.1342689 
PROV5 I -.3064796 .0690609 -4.438 0.000 -.4418464 -.1711128 
PROV6 I -.1345537 .0728988 -1.846 0.065 -.2774433 .0083359 
PROV7 I .1349511 .0666352 2.025 0.043 .0043388 .2655634 
PROV8 I -.0762833 .0766335 -0.995 0.320 -.2264932 .0739267 
PROV9 I -.2752886 .0776849 -3.544 0.000 -.4275595 -.1230177 
cons I -2.287686 .0881274 -25.959 0.000 -2.460425 -2.114947 
---------+--------------------------------------------------------------------
_se I 1. 514593 .0119436 (Ancillary parameter) 
Obs. summary: 6589.617 left-censored observations at 1hrwage<=0 
9812.383 uncensored observations 
4. Female Tobit Regression 
Log Likelihood = -19848.386 
Number of obs 
chi2(12) 






1hrwage I Coef. Std. Err. t P>ltl [95% Conf. Interval] 
---------+--------------------------------------------------------------------
educ I .2440766 .0055579 43.915 0.000 .2331826 .2549706 
exper I .1657891 .0054968 30.161 0.000 .1550148 .1765633 
expersq I -.0024626 .0000996 -24.720 0.000 -.0026578 -.0022673 
RURAL I -.5598597 .0435123 -12.867 0.000 -.6451473 -.4745722 
PROV2 I -.5659905 .113057 -5.006 0.000 -.7875911 -.3443898 
PROV3 I -.4156778 .231145 -1.798 0.072 -.8687404 .0373849 
PROV4 I -.314898 .1214111 -2.594 0.010 -.5528736 -.0769225 
PROV5 I -.1673254 .1102729 -1.517 0.129 -.383469 .0488181 
PROV6 I -.1970929 .1178062 -1.673 0.094 -.4280024 .0338165 
PROV7 I .2430688 .1087894 2.234 0.025 .029833 .4563046 
PROV8 I -.1369364 .122142 -1.121 0.262 -.3763444 .1024715 
PROV9 I -.2659567 .1185571 -2.243 0.025 -.498338 -.0335753 
cons I -4.247019 .1389446 -30.566 0.000 -4.519362 -3.974677 
---------+--------------------------------------------------------------------
_se I 1.990516 .020501 (Ancillary parameter) 
Obs. summary: 14141.67 left-censored observations at lhrwage<=O 











5. Male Two-Step Sample ,\'pl'pclznn Regression 
Log Likelihood =-7384323.4976082 
lhrwage I Coef. Std. Err. z P>lzl 
Number of obs 
Model chi2(20) 








educ .0904996 .0001043 867.437 0.000 .0902951 .0907041 
exper -.0060929 .0001091 -55.847 0.000 -.0063067 -.005879 
expersq .0003463 1. 91e-06 181. 397 0.000 .0003426 .0003501 
RURAL -.338957 .0007905 -428.794 0.000 .3405063 -.3374077 
PROV2 .0712866 .0015942 44.716 0.000 .068162 .0744112 
PROV3 .0005473 .0029363 0.186 0.852 .0052077 .0063022 
PROV4 -.3183571 .0016128 -197.390 0.000 -.3215182 .3151961 
PROV5 .1965451 .0014608 134.549 0.000 .1936821 .1994082 
PROV6 .0822933 .0015334 53.669 0.000 .0792879 .0852986 
PROV7 .2049308 .0014031 146.052 0.000 .2021807 .2076809 
PROv8 .1082069 .0016234 66.656 0.000 .1050252 .1113886 
PROV9 .4474011 0016864 265.295 0.000 .4440957 .4507064 
cons 1.419141 .0024139 587.911 0.000 1. 41441 1.423873 
---------+--------------------------------------------------------------------
probit 
educ .0360689 .0001394 258.665 0.000 .0357956 .0363422 
age .1910848 .0003033 629.920 0.000 .1904902 .1916793 
agesq -.0023454 3.78e-06 -619.951 0.000 .0023528 .0023379 
RURAL -.142627 .0011748 -121. 410 0.000 .1449295 -.1403246 
MARRIED .5699008 .0012884 442.334 0.000 .5673756 .572426 
child16 .0622616 .0004414 141. 059 0.000 .0613965 .0631267 
wnwaqe -.0001533 2.33e-06 -65.896 0.000 .0001579 -.0001488 
cons -3.697192 .0058826 -628.495 0.000 -3.708722 -3.685663 ----------+--------------------------------------------------------------------
rho -0.84702 atanh(rho) 
sigma .68065529 1n(sigma) 
lambda -.57653187 .0006152 
6. Female Two-Step Sample Selection f{eJ.rre~ISlo'n 
Log Likelihood =-5533157.4021643 
1hrwage I Coef. Std. Err. %. P>lzl 
Number of obs 
Model chi2(20) 








educ .1167936 .0001844 633.442 0.000 .1164322 .117155 
exper -.0061525 .0001895 -32.472 0.000 .0065238 -.0057811 
expersq .0003399 3.44e-06 98.936 0.000 .0003332 .0003466 
RURAL -.0871953 .0012975 -67.202 0.000 .0897384 -.0846523 
PROV2 .0339418 .0030208 11.236 0.000 .0280212 .0398625 
PROV3 -.0812914 .006585 -12.345 0.000 .0941977 -.0683851 
PROV4 -.3207252 .0032316 -99.246 0.000 .3270591 -.3143914 
PROV5 .0604303 .0029177 20.712 0.000 .0547117 .0661489 
PROV6 .0305043 .0031466 9.694 0.000 .024337 .0366715 
PROV7 .1814346 .00285 63.661 0.000 .1758487 .1870206 
PRov8 .0533501 0033276 16.033 0.000 .0468281 .059872 
PROV9 .3468069 .0032227 107.613 0.000 .3404905 .3531233 
cons .8921527 .0050503 176.654 0.000 .8822543 .902051 ----------+--------------------------------------------------------------------
probit 
educ .0750334 .0001477 508.094 0.000 .0747439 .0753228 
age .1946913 .0003425 568.386 0.000 .19402 .1953627 
agesq -.0022921 4.2ge-06 -534.612 0.000 .0023005 -.0022837 
RURAL -.3757366 . 0011623 -323.274 0.000 .3780147 -.3734586 
MARRIED -.1146067 .0012102 -94.704 0.000 .1169785 -.1122348 
child6 .1378242 .0008725 -157.967 0.000 -.1395343 -.1361142 
wnwage -.0000206 3.14e-06 -6.563 0.000 -.0000267 -.0000144 
cons -4.510455 .0066843 -674.787 o 000 -4.523556 -4.497354 
---------+--------------------------------------------------------------------
rho -0.39494 atanh(rho) 
sigma .7240495 1n(sigma) 











7. Male FIML Sample Selection Regression 
Log Likelihood =-6912776.4206904 
1hrwage I Coef. Std. Err. z P>lzl 
Number of obs 
Model chi2(20) 








educ .0972178 .0001244 781.794 0.000 .0969741 .0974615 
exper .0061507 .0001472 41.774 0.000 .0058621 .0064393 
expersq .000155 2.56e-06 60.469 0.000 .00015 .00016 
RURAL -.3562123 .0009396 -379.106 0.000 -.3580539 -.3543707 
PRov2 .084198 .0021091 39.921 0.000 .0800643 .0883318 
PROV3 -.0063897 .0039745 -1. 608 0.108 -.0141796 .0014002 
PROV4 -.3019047 .0021387 -141.160 0.000 -.3060966 -.2977128 
PROV5 .2048627 .0019414 105.526 0.000 .2010577 .2086677 
PROV6 .088379 .0020369 43.388 0.000 .0843867 .0923714 
PROV7 .2055754 .0018543 110.867 0.000 .2019412 .2092097 
PROV8 .1274018 .002152 59.202 0.000 .123184 .1316196 
PROV9 .460256 .0022346 205.966 0.000 .4558762 .4646358 
cons 1.093439 .003302 331.149 0.000 1.086968 1.099911 ----------+--------------------------------------------------------------------
probit 
educ .0307011 .0001471 208.656 0.000 .0304127 .0309895 
age .1926999 .0003269 589.563 0.000 .1920593 .1933405 
agesq -.0023799 4.06e-06 -585.852 0.000 -.0023879 -.0023719 
RURAL -.1228288 .0011913 -103.103 0.000 -.1251637 -.1204938 
MARRIED .5864153 .0015008 390.737 0.000 .5834738 .5893568 
chi1d16 .0726316 .0005208 139.466 0.000 .0716109 .0736524 
wnwage .0002269 4. 22e-0 6 53.790 0.000 .0002186 .0002351 
cons -3.722272 .0063094 -589.954 0.000 -3.734639 -3.709906 ----------+--------------------------------------------------------------------
rho -0.50362 [ athrho] cons atanh(rho) 
sigma .73442051 C1nsigmal_cons = 1n{sigma) 
lambda -.36987023 .0012115 
8. Female FIML Sample Selection Regression 
Log Likelihood =-5523964.1220517 
1hrwage I Coef. Std. Err. z P>lzl 
Number of obs 
Model chi2(20) 





























































































































































rho -0.23232 [ athrho] cons atanh(rho) 
sigma .73824517 [=lnsigmal_cons = 1n(sigma) 
lambda -.17150672 .0028578 
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